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4.1 Introduction

41 Introduction

This chapter describes the foreseeable environmental consequences we predict
from implementing the refuge management alternatives presented in chapter 3.
Specifically, we predict the beneficial and adverse effects of implementing the
management actions and strategies for both alternatives:

m Alternative A: Current Management (No Action Alternative), which serves as a
baseline for comparing the other alternative

® Alternative B: Focus on Species of Conservation Concern (Service-preferred
Alternative)

In this chapter we describe the direct, indirect, short-term, and cumulative
effects likely to occur over the 15-year life span of this CCP. Beyond the 15-year
planning horizon, we give a more approximate description of environmental
consequences. Where detailed information is available, we present a scientific
and analytic comparison of the alternatives and their anticipated impacts and
effects on the environment. When detailed information is not available, we base
those comparisons on our professional judgment and experience. At the end of
this chapter, table 4.3 summarizes the effects predicted for each alternative and
provides a side-by-side comparison. Our discussion also relates the predicted
impacts of the alternatives to the refuge goals and the key issues identified in
chapter 1.

Regulations adopted by the Council for Environmental Quality and the Service
on implementing NEPA require that we assess the significance of the effects of
all alternatives based on their context, duration, and intensity.

The context of our impact analysis ranges from site specific to regional and
landscape-scale, depending on how widely the effect of an action can be observed.
Certain actions (such as removal of invasive plant species) may have effects
only in a very local context, while others (such as participation in regional
partnerships) may have effects in a much broader context (see table 4.1).
However, it is important to note that even local actions may have cumulative
effects in a larger context, when combined with other actions. For example,
invasive plant control on a local scale, when combined with other control efforts
across that landscape, could result in combined, significant effect by reducing
the overall abundance and distribution of invasive species. Although the refuge
is only a small percentage of the larger ecoregion, we developed the two
management alternatives to contribute toward regional conservation goals. Our
proposed conservation objectives and strategies for species and habitats are
consistent with regional, State, and Service landscape-level plans identified in
chapter 1, including the Virginia Wildlife Action Plan and the BCR 30 Plan.

Table 4.1 provides context for the analysis, including the size of the refuge in
area, major habitat types and their acreages, lengths of existing and proposed
trails, amount of administrative roads, and amount of area that is predicted to be
disturbed during any new construction.

Table 4.1. Existing Context for Impacts Analysis at Presquile NWR

Unit

Relevant Dimensions

Chesapeake Bay Watershed

64,000 square miles

New England/Mid-Atlantic Coast-Bird Conservation Region 38,152 square miles
James River Watershed 10,156 square miles
Charles City, Chesterfield, and Henrico counties (combined) 567,040 acres

City of Hopewell in Prince George County 6,912 acres
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Unit Relevant Dimensions
Length of shoreline along Presquile 6 miles
Presquile NWR 1,329 acres
Tidal swamp habitat 738 acres
Grassland/old field habitat 200 acres
Tidal freshwater marsh habitat 189 acres
James River and associated backwaters 101 acres
Mature mixed mesic forest habitat 46 acres
Transitional mixed mesic forest habitat 20 acres
River escarpment habitat 11 acres
Footprint of existing maintenance and refuge buildings 0.2 acres
Length of trail network 3.5miles
Length of boardwalk 550 feet

Some impacts are not considered major or significant, and are described as either
negligible, minor, or moderate. The magnitude of such changes is defined as
follows:

® Negligible—Management actions would result in impaects that would not be
detectable or if detected, would have effects that would be considered slight,
localized, and short-term.

® Minor—Management actions would result in a detectable change, but
the change would be slight and have only a local effect on the community,
the resource, or ecological processes. The change would be discountable,
insignificant, and of little consequence and short-term in nature.

® Moderate—Management actions would result in a clearly detectable change.
This could include changes to a local biotic population or habitat sufficient
to cause [a] change in [the] abundance, distribution, or composition, but not
changes that would affect the viability of regional populations or habitats.
Changes to local ecological processes would be of a limited extent.

® Major—Management actions would result in a clearly detectable change.
The impacts would be substantial and highly noticeable and could result in
widespread change. This could include changes in the abundance, distribution,
or composition of a local or regional populations or habitats to the extent that it
would not likely recover or continue in its previous condition or size. Significant
ecological processes would be altered, and changes throughout the ecosystem
would be expected.

In addition to the magnitude of impact (negligible, minor, moderate, or major) the
impacts of the management action on some of the environmental attributes are
also described as beneficial or adverse. Generally, an impact will be described

as ‘beneficial’ if it results in a condition that improves the biological health,
population size of native or naturally occurring species, or the robustness or
sustainability of that characteristic.
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However, many times value judgments cannot be given for ecological change.
A change in habitat that is beneficial for certain species of migratory bird may
be adverse for others with different habitat preferences. Factors which reduce
the population of a predator may be adverse for the predator and positive for
the prey. Therefore, sometimes our impact assessments do not describe impacts
as either positive or negative, or describe them specifically in term of what the
impact applies to. The duration of identified effects and their consequences
varies, from those occurring only once for a brief period in the 15-year period
of this plan—for example, the effects of construction for expanding existing
facilities—to those occurring more frequently during the year, like mowing or
invasive species control. The environmental consequences analysis provided

in this chapter will also furnish the level of detail necessary to assess the
compatibility of all proposed uses. The duration of identified effects and their
consequences varies, from short-term or those that last for a matter of days or
weeks, such as noise produced by construction, to permanent such as structure
removal.

We based our evaluation of the frequency and intensity of the effects from
implementing the alternatives on these factors:

B The expected degree or percent of change in the resource from current
conditions;

B The frequency and duration of the effect;

B The sensitivity of the resource to such an effect, or its natural resiliency to
recover from such an effect;

® The potential for implementing effective preventive or mitigating measures to
lessen the effect.

Finally, we consider the:
® Cumulative effects;

m Relationship between short-term uses of the human environment and the
enhancement of long-term productivity;

® The potential irreversible and irretrievable commitments of resources;
® Energy efficiency; and
B Environmental justice impacts.

The Environmental Baseline: For this analysis we assume that the baseline is
the condition of the refuge as of mid-2012. Thus, alternative A assumes little
change in current habitat condition, with continued manipulations to maintain
early successional habitat on 200 acres, plant native trees along the shoreline
and treat invasive plants. There would be no change to the existing public access
and trail infrastructure. Alternative B assumes that the Service will undertake
future activities to restore the refuge to a more natural forest ecosystem than
exists today, with the goal to promote conditions that are more sustainable into
the future under conditions that require minimal intervention.

We do not provide a detailed individual analysis of the environmental impacts of
certain proposed projects in this chapter. These include aspects of management
that are common to both alternatives and do not individually or cumulatively have
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4.2 Chapter
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a significant effect on the quality of the human environment. The following would
qualify for exclusion under the Service’s list of categorical exclusions (as listed in
516 DM 8.5A), if individually proposed:

® Environmental education and interpretive programs (unless major construction
is involved or significant increase in visitation is expected)

® Non-destructive research, resource inventories, monitoring, and other resource
information collection

® Operations and maintenance of existing infrastructure and facilities (unless
major renovation is involved)

® Certain minor, routine, recurring management activities and improvements;
®m Small construction projects (e.g., fences, kiosks, and interpretive signs)

®m Native vegetation planting and invasive plant control

® Minor changes in amounts and types of public use

B Issuance of new or revised management plans when only minor changes are
planned

® Law enforcement activities

We recognize that we cannot fully address all the potential consequences involved
with the alternatives through this planning process. We describe in chapter 3
section 3.4.11, under the heading “Additional NEPA Analysis,” those future
management decisions that may require more detailed analysis before a choice

is made. They are also major actions that would not be excepted from the list
above. We attempt to analyze the impacts of some of the available choices in this
document to the extent possible, but a more detailed analysis will be required

to inform the final choice. For specific projects evaluated in the future, NEPA
documents would be prepared that address and fully analyze the potential
consequences including adverse impacts and benefits. Our goal is to develop

and implement all future plans to minimize the impact to each resource while
maximizing the long-term benefit to each resource. Each additional NEPA
analysis will include compliance with Federal laws and mandates including the
Endangered Species Act, the National Historic Preservation Act, and the Coastal
Zone Management Act.

Although not a comprehensive list, we recognize that further analysis would be
required for these projects and outcomes:

® Shoreline erosion: To protect vulnerable natural and cultural resources
associated with the refuge’s shoreline at Turkey Island cutoff channel.

® Transportation to and from the refuge: To offer safe transportation facilities
that are used to transfer heavy equipment and refuge visitors to the refuge.

Our analysis first focuses on broad, regional-scale impacts, then examines more
refuge-specific impacts. The chapter is organized as follows:

Regional-scale impacts

B Air quality

® Hydrology and water quality
B Socioeconomic environment

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment
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Refuge-specific impacts

® Soils

® Freshwater wetland habitats and vegetation
® Upland habitats and vegetation

B Species of special concern

® Birds

® Fisheries

B Mammals

® Amphibians and reptiles

B Invertebrates

® Archaeological, historical, and cultural resources
® Public use and access

Under each heading we discuss the resource context, benefits, and adverse
impacts of management actions that would occur regardless of which alternative
is selected, followed by the benefits and adverse impacts of each of the
alternatives. We examine the impacts of current and proposed administrative or
general operations, habitat management, and visitor services/public uses on each
of the physical, biological, and cultural resources noted above.

A matrix table at the end of this chapter (table 4.3) is a summary of the impacts
associated different approaches to delivering refuge wildlife and habitat
conservation actions and providing public access and recreational uses. It
compares the impacts associated with current management (alternative A)

and the Service-preferred alternative (alternative B). Both alternatives seek to
conserve wildlife and their associated habitats and provide quality recreational
and educational opportunities for visitors.

We end the chapter with discussions on:

® Cumulative impacts;

B The relationship between short-term uses of the human environment and
enhancement of long-term productivity;

® Unavoidable adverse effects;
m Potential irreversible and irretrievable commitments of resources;
® Energy efficiency; and

® Environmental justice.

Regional-scale Impacts

4.3 Air Quality

Chapter 4. Environmental Consequences

The potential adverse air quality effects of the alternatives that we evaluated
included increases in pollutants from:

m Using prescribed fires to manage grasslands;
B Applying herbicides to control invasive plants;
m Blowing dust from construction sites, roads, and trails; and

B Increasing emissions from vehicles and equipment.
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4.31 Air Quality Impacts
That Would Not Vary by
Alternative

4.3.2 Air Quality Impacts of
Alternative A

Regardless of which management alternative our regional director selects,
refuge management activities should not adversely affect regional air quality.
None of the alternatives would violate EPA standards; both alternatives would be
in implemented in compliance with the Clean Air Act.

As needed, we would consult with the following offices to be protective of air
quality in the refuge vicinity:

® VDEQ’s Division of Air Program Coordination for guidance regarding refuge
activities that have the potential to adversely impact air quality in the vicinity.

® VDEQ’s Piedmont Regional Office to acquire permits for boilers or fuel-
burning equipment.

As needed, we would consider the following recommendations from the VDEQ
regarding construction project design and implementation:

B Design, construct, and maintain refuge facilities in a manner that avoids or
minimizes traffic congestion or unnecessary localized idling.

® Employ precautionary measures during construction to restrict emissions of
volatile organic compounds and oxides of nitrogen, especially during periods of
high ozone.

® Employ measures, such as application of water to suppress dust and wash
down construction vehicles and paved roadways immediately adjacent to the
construction site, to minimize fugitive dust in accordance with Virginia’s
Administrative Codes (9 VAC 5-40-5630 et seq. and 9 VAC 5-40-5600 et seq.),
as applicable.

No major stationary or mobile sources of air pollutants are present at the
refuge and refuge management would create none. On the contrary, the Service
limits the uses of the refuge to compatible, wildlife-oriented, consumptive and
non-consumptive uses, and thus, curtails anthropogenic sources of emissions

by maintaining wetlands, grasslands, and forests in natural vegetation cover.
Therefore, in analyzing the impacts on air quality, we considered only how
Service actions at the refuge might affect criteria air pollutants, visibility, and
global warming to a minimal degree, and focused instead on the potential for
localized air quality impacts or improvement.

Beneficial Impacts

Regional air quality should not be adversely affected by refuge management
activities regardless of which alternative is selected. There are no major
stationary or mobile sources of air pollution present on Service-owned lands, nor
would any be created under any of the alternatives.

Adverse Impacts

Under either alternative, synthetic sources of emissions from refuge activities
and visitor vehicles are negligible compared to emissions associated with the
variety of industrial, commercial, and transportation uses around the Chester
and Hopewell area. However, we recognize that even low levels of emissions from
fuel-burning engines of boats and vehicles on the refuge can contribute to air
quality of the refuge vicinity.

Beneficial Impacts

Refuge land management would help sustain the current air quality by
maintaining natural vegetative cover on up to 1,329 acres at Presquile NWR
and by allowing limited public uses to those that are appropriate, compatible,
and wildlife-oriented activities. Collectively, these management actions would
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4.3.3 Air Quality Impacts of
Alternative B

Chapter 4. Environmental Consequences

help reduce the potential for additional synthetic sources of emissions in the
surrounding landscape and provide long-term benefits for air filtering and
carbon sequestration from land protection.

Alternative A would include fewer ground-disturbing management activities that
would introduce additional short-term emission sources than alternative B.

Adverse Impacts

The regional vehicle emissions resulting from approximately 640 visitors to
Service-owned lands would continue to be negligible in comparison to ambient air
quality and emission from the surrounding region.

Some negligible short-term impacts may result from using prescribed fire to
manage the 200 acres of grasslands. We infrequently use prescribed fire because
favorable conditions for prescribed burning are rare and prescribed fire has not
appreciably helped with invasive plant control. However, under alternative A, we
retain the flexibility to use it as a management tool under the right conditions.

The major pollutants from prescribed burning are particulates and gases.
Particulates, which consist of small particles of ash, partly consumed fuel, and
liquid droplets can reduce visibility or cause negative effects on the health of
people with respiratory illnesses. The gases released by presecribed burns include
carbon monoxide, carbon dioxide, hydrocarbons, and small quantities of nitrogen
oxides. However, low-intensity prescribed burning, which would be used on the
refuge, releases inconsequential amounts of these gases (USDA 1989). We would
follow prescribed burn plans, which consider smoke management and other
environmental and geographical factors, to minimize impacts on surrounding
areas. Based on our experience, we expect the level of prescribed burning we are
proposing under alternative A to produce no major, long-term adverse air quality
impacts, nor would these activities contribute to any substantial cumulative
increase in ozone levels, particulate matter, or other negative air quality
parameters whether regionally or on the refuge.

Beneficial Impacts

We anticipate that the long-term benefits for air filtering and carbon
sequestration from refuge management would be greater than those in
alternative A due to the increase in forest habitat. Conversion of 177 acres of
grassland habitat to woody, shrubby vegetation in the transitional mixed mesic
forest habitat, and eventually to a mature mixed mesic forest, would reduce
the amount of mowing required to maintain the current grassland habitat and,
thereby, reduce the emissions from refuge equipment. The major reduction in
grasslands under this alternative dramatically reduces the need for prescribed
burning as a management tool. Only small burns, such as debris piles from trail
maintenance activities, would be expected to occur.

Adverse Impacts

Management activities involved in refuge habitat management and visitor service
facility construction and maintenance would cause short-term, localized effects
from construction vehicles and equipment exhausts would occur.

Expanding refuge programs and outreach efforts and improving facilities and
exhibits is expected to increase annual visitation from approximately 640 visitors
to more than 3,960 over the 15-year period of the plan. A marginal increase in
local vehicle emissions would result from the increase in visitation, but it would
be negligible in comparison to ambient air quality and emissions from industrial
land uses surrounding the refuge.

These impacts are not expected to exceed Federal Clean Air Act air quality
standards. No Class I air quality areas are affected.

47
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4.4 Hydrology and Management actions proposed for the refuge’s CCP alternatives were evaluated

Water Quality and compared based on their potential to help maintain and improve the
hydrology and water quality of the wetlands, rivers, ponds, and vernal pools of
the James River watershed and Chesapeake Bay Estuary. We evaluated the
benefits of actions that would protect or restore the hydrology or maintain or
improve water quality including:

® Shoreline protection
and restoration

B Implementing best
management practices
to protect soils and
vegetation

® Plant and maintain
vegetation in riparian
areas

We evaluated and
compared the impacts

of refuge management
actions with the potential
to cause adverse effects
to hydrology and water Ferrying trees out to the refuge to be planted.
quality including:

Cyrus Brame/USFWS

® Use of herbicides to manage invasive species
m Refuge construction projects

® Changes in recreational use that might lead to increased siltation into refuge
waterways and petroleum product contamination

4.41 Hydrology and Water ~ Regardless of which alternative we select, we would take a number of steps to
Quality Impacts That Would  ensure that we have sufficient scientific data to support management decisions
Not Vary by Alternative regarding refuge hydrology and water quality.

As needed, we would consult with the following offices to be protective of land
and water quality in the refuge vicinity:

® VDCR Regional Office to ensure compliance with State law and regulations:
% Virginia erosion and sediment control law and regulations
# Virginia stormwater management law and regulations (including coverage
under the general permit for stormwater discharge from construction
activities)
#% Other applicable Federal nonpoint source pollution mandates (e.g., section
313 of the Federal Clean Water Act, Federal Consistency under the Coastal

Zone Management Act)

® VDCR’s Division of Stormwater Management, Local Implementation Office
regarding:

% Administration of the coastal lands management enforceable policy of the

Virginia Coastal Management Program for construction activities involving
land-disturbing activities greater than or equal to 2,500 square feet in areas

4-8 Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment
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% Requirement to register for coverage under the general permit for
discharges of stormwater from construction activities

# Development of a project-specific stormwater pollution prevention plan. The
plan must be prepared prior to submission of the registration statement for
coverage under the general permit, and it must address water quality and
quantity in accordance with the Virginia Stormwater Management Program
permit regulations

# Erosion and sediment control and stormwater management requirements for
resource protection areas

#* Best management practices for minimizing land disturbance and impervious
cover, as well as the protection of native vegetation to the maximum extent
practicable

®m VDEQ Division of Water Quality Programs, Office of Wetlands and Water
Protection/Compliance regarding:

% Water regulations
#* A variety of permits, including:
4 Virginia Pollutant Discharge Elimination System permit
4 Virginia pollution abatement permit
4 Surface and groundwater withdrawal permit
4 Virginia water protection permit which:

+ Governs wetlands, surface water, and surface water withdrawals/
impoundments; and

= Serves as § 401 certification of the Federal Clean Water Act § 404
permits for dredge and fill activities in U.S. waters

® Virginia Department of Health, Office of Drinking Water regarding:

#* Reviews projects for the potential to impact public drinking water sources
(groundwater wells, springs, and surface water intakes)

#% Requirements and permits related to refuge drinking water sources and
facilities

® VDEQ’s Division of Land Protection and Revitalization regarding:
% Solid or hazardous waste management strategies, including items such
as facility siting, long-term (20-year) use and alternative programs (e.g.,
materials recycling and composting)
® Virginia Marine Resources Commission regarding:
% Projects that involve encroachments channel-ward of ordinary high water
along non-tidal rivers and streams, and below mean low water in tidal

regions

# Permit requirements for impacts to tidal wetlands
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As needed, we would consider the following recommendations from the VDEQ
regarding land-disturbing activities:

®m Maximize pervious surfaces and green spaces in the construction design to
reduce runoff and the environmental impacts thereof.

B Protect indigenous vegetation to the maximum extent practicable by
minimizing land disturbance and impervious cover.

® Meet all erosion and sediment control and stormwater management
requirements for all construction activities within Resource Management
Areas, as defined by Chesterfield County’s ordinance (Chesterfield County
Office of Water Quality and Chesterfield County Planning Department 2002).

® The Service or its agents must prepare an erosion and sediment control plan
for review by the VDCR Regional Office serving the project area.

B Any soil suspected of contamination, or wastes that are generated during
construction, must be tested and disposed of in accordance with applicable
laws and regulations, including the Virginia Hazardous Waste Management
Regulations (9 VAC 20-60) and the Virginia Solid Waste Management
Regulations (9 VAC 20-80).

B The Service or its agents are responsible for determining whether a solid waste
meets the criteria for management as a hazardous waste and, therefore, be
managed as such.

B Acquire permit(s) from Virginia Marine Resources Commission for projects
that will impact tidal wetlands.

B The Service is ultimately responsible for achieving project compliance through
oversight of on-site contractors, regular field inspection, prompt action against
non-compliant sites, and other mechanisms consistent with agency policy.
(VESCL §10.1-567).

m Clearing and grading activities, installation of staging areas, parking lots,
roads, buildings, utilities, borrow areas, soil stockpiles, and related land-
disturbing activities that result in the disturbance of 2,500 square feet or
more of land are regulated by Virginia erosion and sediment control laws and
regulations.

B Erosion and sediment controls and best management practices should be
inspected and repaired before and after rain events.

Beneficial Impacts

Expansion of the mixed mesic forest via tree plantings on approximately 11 acres
along the western boundary of the refuge would increase the riparian corridor
width along the James River. This would stabilize the shoreline and reduce erosion
and siltation deposition into the James River, resulting in improved water quality
and protection from on-refuge activities.

Adverse Impacts

None of our proposed management activities should adversely affect local or regional
hydrology and water quality. Public use activities are restricted to areas where only
negligible impact would occur. No management activities are planned along the
shoreline where direct impacts would most likely occur. No major disturbances of soil
are planned, outside of the approved bunkhouse facility. That construction and any
maintenance activities would adhere to best management practices for protecting soil
and water quality. None would violate Federal or State standards for contributing
pollutants to water sources; all would comply with the Clean Water Act.
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4.4.2 Hydrology and
Water Quality Impacts of
Alternative A

4.4.3 Hydrology and
Water Quality Impacts of
Alternative B

45 Socioeconomic

Beneficial Impacts

Long-term benefits to hydrology and water quality on the refuge and in the
local vicinity would continue from the protection of soils, streams, and other
open waters within the refuge boundary. This contribution would however, be
negligible, when considered at the James River watershed scale.

Adverse Impacts

There is potential for increased sediment load and deposition into the James
River as a result of refuge actions, such as trail maintenance and new, planned
facility work. We would implement best management practices to minimize the
potential for these refuge actions to have such impacts.

Under alternative A, there are some negligible risks to water quality from
herbicide use, in conjunction with invasive plant management. We would minimize
that impact by using only approved herbicides, developing and following a spill
plan, and using the herbicide as instructed by the manufacturer and according to
pesticide use plans approved by the regional contaminants coordinator.

Beneficial Impacts

Increasing inventory and monitoring activities under alternative B would improve
our knowledge of aquatic resources and their relation to water quality and result
in more informed management decisions that will have a positive impact on water
quality and hydrology.

Adverse Impacts
Under alternative B, most of the impacts would be similar to alternative A with
the exception noted below.

Maintenance and operation of the approved classroom and bunkhouse facilities
would have a localized and negligible impact on water quality by modestly
increasing impervious surface area and through increased wastewater discharge.
We would offset these minimal impacts through installation and maintenance

of innovative stormwater and wastewater treatment practices. Following best
management practices and coordinating with State agencies, as noted above,
would also minimize the risk of impact.

For refuge CCP planning, an economic analysis provides a means of estimating
how current management (no action alternative) and the proposed management
activities affect the local economy. This type of analysis provides two critical
pieces of information:

1) Itillustrates a refuge’s contribution to the local community; and

2) It can help in determining whether economic effects are or are not a real
concern in choosing among management alternatives.

It is important to note that the economic value of a refuge encompasses more
than just the impacts on the regional economy. Refuges also provide substantial
nonmarket values (values for items not exchanged in established markets), such
as maintaining endangered species, preserving wetlands, educating future
generations, and adding stability to the ecosystem (Carver and Caudill 2007).
However, quantifying these types of nonmarket values is beyond the scope of
this study.

The refuge management activities of economic concern in this analysis are:

m Refuge purchases of goods and services within the local community
® Refuge personnel salary spending

B Spending in the local community by refuge visitors

B Revenues generated from refuge revenue sharing

Chapter 4. Environmental Consequences
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451 Socioeconomic
Impacts That Would Not
Vary by Alternative

4.5.2 Socioeconomic
Impacts of Alternative A

45.3 Socioeconomic
Impacts of Alternative B
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Beneficial Impacts

Socioeconomic benefits would vary between the two alternatives, as described
below.

Adverse Impacts

Socioeconomic impacts would vary between the two alternatives, as described
below.

Beneficial Impacts

Under alternative A, Presquile NWR would continue to contribute minimally
to the economy of Chesterfield, Henrico, Hopewell, Prince George’s, and
Charles City Counties. Contributions would continue to be in refuge and visitor
expenditures in the local communities, and the purchase of goods and services
for refuge activities.

The refuge would also continue to meet a specialized area of public demand in
providing wildlife-dependent recreational activities, adding to the quality of life
of the local community and other recreationists and wildlife enthusiasts in the
region.

Adverse Impacts
None identified.

Beneficial Impacts
With three staff planned as additions to the Eastern Virginia Rivers NWR
Complex, some negligible increase in benefits may result to the local economy

in terms of jobs, income, expenditures, and purchases of goods and services for
refuge activities.

Maintenance of the classroom facility and bunkhouse would also contribute to the
local economy through local expenditures for labor, materials, and services.

Under alternative B, once we evaluate
proposals in the transportation

plan to improve access for wildlife
observation, environmental education,
and hunting opportunities, the
solution should contribute to increased
economic benefits to the local economy
generated from increased out-of-town
visitors and related expenditures.

Additional refuge programs

would increase annual visitation

to approximately 3,960 visitors
compared to alternative A. As

a result, local economies would
experience minimally increased
benefits in terms of retail
expenditures for purchasing auto and
boat fuel and related expenditures.

Staffing and funding would improve our ability to communicate with the
community about the values of Service-owned lands and opportunities for
recreation under this alternative.

Adverse Impacts
None identified.

412 Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment



Refuge-specific Impacts — 4.6 Soils

Refuge-specific Impacts

46 Soils

4.61 Soil Impacts That
Would Not Vary by
Alternative

Soil is composed of small particles of chemically weathered rock, decaying
organic matter, gases, water, and living organisms. The soil layer is one of the
most active sites of energy exchange, and it plays a critical role in ecosystem
processes such as the carbon, nitrogen, and oxygen cycles. Healthy soils are
critical to nutrient cycling and plant productivity on the refuge and must be
protected to sustain the variety of wetland, upland, and riparian habitats.
Disturbed land or impervious surface could impact refuge soils.

Soils are the structural matrix and nutrient source for plant productivity at the
refuge and must be protected to sustain the variety of wetland, riparian, and
upland habitats that would meet our habitat and species management goals.
Overall, the soils of the refuge are productive and in good condition with low
erosion and compaction hazard (NRCS 2011). These soils have no substantive
erosion, compaction, or contamination problems. The only exception is the refuge
shoreline along the Turkey Island Cutoff which we describe in chapter 2, section
2.11.1. We continue to reduce adverse impacts to soils by limiting public use

to designated areas and stabilizing exposed soils along the shoreline through
vegetation plantings.

We evaluated and compared the management actions proposed for each of the
refuge CCP alternatives on the basis of their potential to benefit or adversely
affect upland soils and soils of the refuge’s wetland and riparian areas.

We compared the benefits of the alternatives from actions that would protect
soils from erosion, compaction, or contamination or that would restore eroded,
compacted, or contaminated soils, including:

B Following best management practices for soils protection and containment
B Limiting public access through permits and designating trails

B Plant and maintain vegetation in riparian areas

The potential adverse soil effects of the refuge management alternatives that
were evaluated included impacts from:

® Construction and maintenance of buildings (e.g., classroom and bunkhouse),
observation platforms, watercraft landings, and interpretive trails;

B Removal of unnecessary structures;

® Habitat management activities, including mowing and prescribed burning
which use heavy equipment; and

® Public uses, such as walking on trails and hunting.

Regardless of which CCP alternative we select, we will continue to use

best management practices in all activities that might affect refuge soils to
ensure that we maintain soil productivity and do not contribute to erosion or
sedimentation.

The Council on Environmental Quality requires special consideration of impacts
to prime and unique farmlands. Neither alternative would alter the refuge’s
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prime farmland soils, impact farmland in the refuge vicinity, or the Nation’s
production of crops.

Beneficial Impacts

Both alternatives would seek to protect refuge soils by keeping the land cover

in natural vegetation and to install the least amount of impervious surface
necessary. We would continue to plant
native tree species to help control erosion
along the refuge shoreline.

We would also continue to prohibit public
access including fishing from the bank or
shoreline, protecting the soils along the
shoreline and the steep river escarpment
from erosion.

We would also continue to use best
management practices to maintain the
existing 3.5-mile trail, 550-foot boardwalk
and observation platform, and the visitor
contact station to minimize soil erosion
and compaction. By continuing to limit
public access to the refuge by permit only,
we would continue to help protect the
refuge’s sensitive soils.
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Nature trail bordering the

tidal swamp forest Adverse Impacts
Both alternatives would continue with the upgrades to the existing classroom
facility and the approved bunkhouse construction and maintenance. These
activities would result in localized soil disturbance in the administrative area.
The classroom facility was formerly a residence and has been in that location for
decades. The construction of the planned, new bunkhouse would affect less than
0.2 acres and would be located within the “managed grassland,” in an area of
existing public uses covering approximately 6 acres. This area supports these and
other buildings and is the most disturbed area of the refuge. Because the soils
in this area are well drained and not prone to flooding or ponding, we anticipate
negligible impacts to refuge soils from the renovation and new construction of the
facilities. We would minimize the risk of soil loss by using soil and erosion control
best management practices.

Under both alternatives we would use integrated pest management to control
invasive plant species. Of the techniques used as part of integrated pest
management, mechanical and chemical controls have the greatest potential to
affect soils. Mechanical integrated pest management methods that disturb the
soil, such as hand pulling or digging, would only be used if we determine that soil
disturbance would be minimal and the potential for re-colonization by invasive
species is low.

When using chemical integrated pest management controls, we would take all
appropriate steps to minimize the potential to contaminate soils or causing runoff
into the river when applying herbicide, including using the minimum effective
dosage, using application methods that minimize non-target effects, applying
during optimal growth stage for effectiveness, applying in optimal weather
conditions, and adhering to licensing requirements and other Federal, State, and
local regulations. Also, we would only use herbicides approved by the regional
contaminants coordinator and only in accordance with approved rate and timing
of application.
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Off-trail foot traffic, if concentrated, could degrade vegetation, compact soil, and
cause water channeling and pooling. Visitors would continue to be required to
stay on designated trails, with the exception of approved refuge programs that
would be designed to minimize exposing soils. Any areas of concentrated use,
such as around the educational facilities, would be monitored for adverse impacts.
If impacts are noticed, impact areas will be temporarily closed for restoration.

Impacts to soils are expected to be greater during the growing season due to
the greater soil moisture content at that time of year. Hunters, which disperse
more widely across the refuge, are accessing the refuge in the fall, outside of the
growing season. Typically during hunting season, plant growth is dormant and
the ground may be frozen, which significantly minimizes risk to soils from foot
traffic. Based on our field observation on the refuge, at the current use level of
hunting, impacts to soils (e.g. erosion, compaction) are negligible.

4.6.2 Soil Impacts of Beneficial Impacts

Alternative A We would continue to provide long-term benefits for soils from protecting 1,329
acres within the approved Service land boundaries, and would from the reduced
management activity due to current staff limitations and reduced programs
offered to the public.

We would continue to plant and maintain vegetation in riparian areas to help
control erosion, specifically planting native trees in up to 20 acres of transitional
mixed mesic forest habitat.

Adverse Impacts

Public use and land management activities may result in localized soil compaction
or erosion, and minor soil displacement and loss. Service staff would monitor
trails to evaluate ongoing impacts and any need to minimize impacts.

Continued mowing and use of prescribed fire as management tools for
maintaining the 200 acres of grasslands requires heavy equipment which has
the potential to compact soils. We would continue to only operate that equipment
in dry conditions and to stay out of seasonally or perennially wet soils, in order
to minimize rutting and compaction. A grass roadway, which also doubles as

the trail, is approximately 15-feetwide and is the predominate route for heavy
equipment transport and travel. Thus, potential impacts are primarily confined

to this footprint.
4.6.3 Soil Impacts of Beneficial Impacts
Alternative B Long-term benefits for soils from land protection would be similar to

alternative A.

In addition, under alternative B, we would actively pursue partnerships to
reduce erosion and sedimentation to the James River from the Turkey Island
cutoff channel which was created by USACE in the 1930s. Specifically, we would
work with USACE, which maintains jurisdiction of the right-of-way through the
channel and monitors erosion along the channel.

We would also pursue partnerships with the owners of the property on the

other side of the channel, opposite the refuge, which is also experiencing similar
erosion. By working with USACE and the nearby landowners, we would have the
best opportunity to investigate and implement feasible solutions to stabilize the
eroding shoreline and reduce sediment in the James River and Chesapeake Bay
system.

Adverse Impacts

The proposed increase in interpretive and environmental education
opportunities on the refuge would increase visitation to 1,690 people per year for
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programs not affiliated with the Ecology School, and increase student visitation
for environmental education programming from approximately 200 per year

to 2,000 per year. This increase in visitation rates may cause increased soil
compaction and erosion over the long term along trails and other access areas.
Short-term soil compaction and erosion may also oceur from trail maintenance
crews, but the impact area would be limited to existing trails. Service staff
would monitor trails and access areas to evaluate any impacts as a result of
increased use.

With regards to habitat management activities, the major reduction in grasslands
habitat management and increased management for transitional mixed

mesic forest habitat would virtually eliminate any risk of soil compaction or
displacement from heavy equipment used to maintain grasslands on the refuge
over the 15-year life of the CCP.

4.7 Freshwater Wetlands management and conservation is a Federal trust responsibility and our
Wetland Habitats and highest priority for the refuge, consistent with the original refuge establishment
Vegetation purpose, and our first and foremost CCP goal. We evaluated the management

actions proposed for each of the refuge CCP alternatives for their potential
to benefit or adversely affect open water and wetland habitats and associated
species.

4.71 Freshwater Wetland Beneficial Impacts

Habitats and Vegetation Under both alternatives, we would continue to maintain, through minimal
Impacts That Would Not intervention, the tidal swamp forest, tidal freshwater marsh, and riverine tidal
Vary by Alternative habitats, including the James River and the associated backwaters and tidal

creeks, present on Presquile NWR. We would continue to inventory and monitor
for invasive species and implement control measures using integrated pest
management.

Because the tidal freshwater marsh on the northern end of the refuge supports
populations of the federally threatened sensitive joint-vetch, under both
alternatives, we would continue to informally monitor populations of sensitive
joint-vetch. We would continue to coordinate with State and other Federal
agencies regarding recreational boating on the refuge’s tidal creeks near known
populations of sensitive joint-vetch and the tidal freshwater marsh vegetation
community.

The continued closure of the refuge to waterfowl hunting and shoreline fishing
would continue to protect the ecologically sensitive and biologically healthy
wetland habitats and associated habitats. Likewise, the restriction of visitors to
designated trails only, which are located outside the sensitive wetland habitats,
would further protect the tidal freshwater wetlands.

Adverse Impacts

Refuge administrative activities and public uses on the refuge could create some
localized adverse impacts to vegetation. Refuge visitors can trample vegetation
and potentially introduce invasive plants to adjacent habitat. Restricting public
access on the trail network to foot traffic helps limit potential adverse impacts
to surrounding vegetation that might result from allowing off-trail access.

In addition, the elevated boardwalk, refuge signs, and refuge outreach and
education programs require visitors to stay on the trail to minimize disturbance
to wildlife and surrounding vegetation. The maintenance of the boardwalk may
result in short-term localized effects to wetland vegetation during that activity,
but providing a path for users to cross over the wetlands and not through them,
greatly reduces any long-term adverse effects to wetlands habitat and vegetation
from human activity.
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Some refuge management and restoration projects, including invasive species
control, would have short-term negative impacts on vegetation, such as removal of
plants, herbicide use, trampling, and other damage to the plants structure. These
would be off-set by providing long-term benefits to the diversity and health of the
refuge’s native plant communities.

4.7.2 Freshwater Wetland Beneficial Impacts

Habitats and Vegetation Tidal swamp forest habitat would be improved through continuing to conduct

Impacts of Alternative A small scale planting efforts of green ash and bald cypress. These species would
increase native plant species diversity and provide future nesting and foraging
habitat for priority refuge resources of concern.

Adverse Impacts

Alternative A offers minimal opportunity to monitor the ecological integrity

of the wetlands habitats given the limited number of refuge staff and difficult
access. As a result, under this alternative, we would conduct infrequent and
informal monitoring of both invasive plant species and rare plant species. Our
ability to use adaptive management in the face of climate change and other
landscape-scale issues, such as the sedimentation in the James River, is limited
under alternative A.

4.7.3 Freshwater Wetland Beneficial Impacts

Habitats and Vegetation In addition to the management that would occur under alternative A, under

Impacts of Alternative B alternative B, we would increase monitoring and data collection, and provide
early detection and rapid response to changes in habitats due to invasive species,
global climate change, or storm events, which may result in more success with
maintaining and restoring the ecological integrity of the habitats.

We would expand partnerships to offer more opportunities to address erosion
and sedimentation issues in the James River, as well as conduct monitoring and
research, to be benefit the ecological integrity of the wetland habitats on the
refuge.

Adverse Impacts
Same as the impacts that do not vary between alternatives.

48 Upland Habitats The grassland and forested habitats of the refuge provide diverse habitat

and Vegetation components to support breeding birds and other wildlife. We evaluated the
benefits and adverse impacts of the management actions under the two
alternatives on upland habitats. We considered the benefits from:

® Conserving upland areas within the refuge’s acquisition boundary
B Promoting forest succession

B Providing a white-tailed deer hunting program

® Expanding upland forests, to include former farm field

We considered the potential for adverse impacts from:

® Mowing, using prescribed fire, and applying herbicides to maintain grasslands
® Maintaining trails and other visitor facilities

B Increased visitation associated with JRA education programs

® Overbrowsing by deer

4.8.1 Upland Habitat Regardless of the alternative selected, we use standard and effective habitat

and Vegetation Impacts management techniques to conduct forest, shrubland, and grassland management
That Would Not Vary by activities in the refuge uplands. These best management practices would protect
Alternative sensitive habitat components such as vernal pools and species of conservation
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concern nesting sites. Whenever practicable, we will replace nonnative plant
species with native species to restore the ecological integrity of the refuge.

The refuge will use certain tools to help maintain, enhance, or restore wildlife
habitat:

m Replanting with native species

B Prescribed fire, although its use would be minimal under alternative B
® Mowing

B Applying herbicides to control invasive species

B Reducing the deer herd and overbrowsing impacts through hunting

® Disking (only in former farm field with a blade that is smaller than eight
inches)

As needed, we would consult with the following offices to be protective of upland
habitats and associated wildlife in the refuge vicinity:

® VDCR Natural Heritage Program

#% Regarding natural heritage conservation sites and natural area preserves

® VDGIF:

% To ensure compliance with protected species legislation

#% Regarding bald eagle concentration areas

% Regarding bald eagle protection guidance

#* Regarding colonial waterbird colony protection guidance

® VDGIF and Virginia Marine Resources Commission:

#* Regarding Anadromous Fish Use Area protection guidance

# To obtain updated information from the Center for Conservation Biology‘s
Virginia Bald Eagle Information Web site (http://www.ccb-wm.org/
virginiaeagles/eagleData.php; accessed May 2012)

® Virginia Endangered Plant and Insect Species Program staff within the

Virginia Department of Agriculture and Consumer Services cooperates with

the Service, VDCR Division of Natural Heritage, and other agencies and

organizations:

#% Regarding the recovery, protection, and conservation of listed, threatened,
or endangered species and designated plant and insect species that are rare
throughout their worldwide ranges

Beneficial Impacts
Under both alternatives, we would continue to maintain the refuge land in a
mosaic of managed grassland, river escarpment, transitional mixed mesic forest,

or mature mixed mesic forest habitats. We would manage, primarily via mowing,
a grass cover type around buildings, trails, and outside meeting areas. We would
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4.8.2 Upland Habitat and
Vegetation Impacts of
Alternative A

4.8.3 Upland Habitat and
Vegetation Impacts of
Alternative B

continue to implement best management practices to minimize any potential
adverse impacts to upland habitats that are adjacent to the managed area. Under
both alternatives, we would use integrated pest management to control invasive
species.

Both alternatives would continue to allow the deer hunt. Reducing the deer herd
would result in positive, indirect effects on vegetation. The impacts of dense
deer populations on forest regeneration and the composition and diversity of

the herbaceous understory have been well documented (Tierson et al. 1966,
Behrend et al. 1970, Tilghman 1989) on the refuge. The refuge deer hunt will at
least maintain the habitat as it is now and prevent further degradation due to
overbrowsing. Well-managed hunting can effectively control deer and produce
dramatic positive changes in the forest vegetation (Behrend et al. 1970) by
allowing better regeneration of forest canopy species and an increase in the
diversity of the herbaceous understory. In summary, there will be few, if any,
negative impacts from hunting on the refuge’s vegetation, and the deer reduction
would decrease the level of deer browse on the refuge’s vegetation.

Adverse Impacts

Refuge administrative activities and public uses on the refuge could cause some
localized adverse impacts to vegetation. Refuge visitors can trample vegetation
and potentially introduce invasive plants to adjacent habitat. Plants in the process
of growth and producing flowers, and growing in wet or moist soils, are the most
sensitive to disturbance from trampling effects (Kuss 1986). Restricting public
access on the trail network to foot traffic helps limit potential adverse impacts
to surrounding vegetation that might result from allowing off-trail access.

The established, native surface trails are all in upland areas where soils and
vegetation are dry. In addition, the elevated boardwalk in wetlands, and refuge
signs and outreach and education programs, require visitors to stay on the trail
to minimize disturbance to wildlife and surrounding vegetation.

Some refuge management and restoration projects, including invasive species
control, would have short-term negative impacts on desirable vegetation, such as
trampling, to the plants structure. These would be offset by providing long-term
benefits to the diversity and health of the refuge’s native plant communities.

Beneficial Impacts

Under alternative A, we would continue informal monitoring of invasive plant
species and control of known populations of Johnsongrass in the managed
grassland and privet and tree-of-heaven in the river escarpment. Our control
methods include herbicides, brushing and mowing, hand pulling, and very limited
use of prescribed fire. We would also continue to plant native tree species on up
to 20 acres in the transitional mesic mixed forest. These management actions

are intended to restore the ecological integrity of the upland habitats. Reducing
invasive species and increasing native plant species composition would provide
nesting and foraging habitat for priority refuge resources of concern.

Adverse Impacts

Due to the staff availability constraints, our ability to effectively restore
disturbed upland areas, stabilize eroded steep banks, control invasive species,
and manage large grassland areas would continue to be limited.

Beneficial Impacts

Under alternative B, we would convert approximately 177 of the existing 200
acres of grassland/old field habitat to transitional mixed mesic forest habitat,
increasing that habitat type from 20 acres to 197 acres on the refuge. There are
several reasons we propose this change. Those reasons include:
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4-20

B The species mix in the grassland is dominated by nonnative species (e.g.,
orchard grass, fescue grass, and clovers, with some areas overgrown with
Canada thistle, Johnsongrass, crabgrass, and rye).

® This grassland species mix is not the preferred mix for grassland nesting
birds, or as their foraging habitat, thus making only a marginal contribution to
their diversity and productivity.

® This grassland species mix is difficult to manage through periodic mowing.

B Prescribed fire is not an effective management tool to maintain quality
grasslands on this refuge based on our past efforts.

B A mixed mesic forest is more suited to the refuge site capability (topography,
slope, elevation, soil type, moisture, and water nutrient level) and to the native
vegetation of the region.

®m QOver time, the mature forest habitat block size would increase and improve
wildlife connectivity between the mature mesic mixed forest and wetland and
riparian habitats.

Under alternative B, approximately 46 acres of existing, managed grassland
would continue to be maintained around the administrative and educational
complex, and would provide opportunities to integrate small projects (e.g.,

a pollinator garden and BayScaping with native plants) into the expanded
environmental education programs.

The acreage of mature mixed mesic forest under alternative B would remain
the same as under alternative A (46 acres). This habitat would be diversified by
planting tree species native to this habitat type, such as American beech, tulip-
poplar, oaks, and hickories.

Under alternative B, we would place a greater emphasis on restoring and
maintaining the ecological integrity of the upland habitats, including inventory,
monitoring, and control of invasive plant species; planting of native species; and
developing an index of ecological integrity for the upland habitats.

The expanded partnerships proposed under alternative B would provide

a greater opportunity for long-term improvements in watershed and river
stewardship that would benefit the upland habitats extending beyond the refuge
boundaries.

Adverse Impacts

Alternative B would result in converting 177 acres of grassland to transitional
mixed mesic forest, reducing the acres of grassland habitat by approximately
80 percent, thereby, reducing some of the vegetative diversity on the refuge.
However, the existing grasslands are poor-quality habitat since they are
dominated by cool season grasses such as orchard grass and fescue, dominated
by invasive plants, and do not provide high-quality nesting and foraging bird
habitat. In addition, we struggle each year to manage the existing large
grasslands due to the logistics of getting equipment and staff onsite, and due to
site capability.

However, we would manage grasslands around administrative facilities on
approximately 46 total acres, increasing the footprint of the maintained
administrative area, in response to the planned new bunkhouse facility and to
provide travel-ways between buildings. Any adverse impacts from increasing
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managed grassland are offset by shifting the remaining 177 acres to a more
natural mixed mesic forest habitat.

49 Spemes of SPEC|3| Although bald eagles have been delisted, it is State-listed and remains a trust

Concern responsibility for the Service. We and our partners are committed to protecting,
managing, and monitoring habitat for this species. By adhering to the time-of-
year restrictions provided in the joint Service-State guidelines, we ensure that
activities on the refuge are protective of roosting, nesting, and wintering bald
eagles.

We are also committed to protecting the federally threatened sensitive joint-
vetch by working with partners to identify additional field survey work needed to
inform refuge management and public uses in the vicinity.

We would continue to support research efforts by the NOAA, VCU, and JRA that
are related to the federally endangered Atlantic sturgeon in the James River.

We evaluated the management actions we proposed in the alternatives for their
potential to benefit the endangered and threatened species by protecting them or
their potential habitat. The benefits we considered include:

B Protecting sensitive joint-vetch populations and their habitats

B Providing access to Service lands, facilities, and support for Service and
partners conducting research on Atlantic sturgeon in the James River

B Supporting biological monitoring for both Atlantic sturgeon and sensitive joint-
vetch

The potential adverse effects of the alternatives that we evaluated included
impacts from:

® Recreation facilities or construction projects that might affect species habitats

B Public activities near and on the refuge that might damage habitat or disturb
threatened and endangered species

In addition to evaluating the effects of our proposed actions on Federal species
of concern, we are working with our Virginia Ecological Services Field Office
to conduct an intra-Service section 7 consultation to ensure compliance with the
Endangered Species Act (16 U.S.C. 1536) on all actions in this draft CCP/EA.

491 Species of Special Beneficial Impacts

Concern Impacts That Both alternatives would comply with approved national guidelines for minimizing
Would Not Vary by impacts to bald eagles (USFWS 2007c) and follow the guidelines approved by
Alternative the Service and VDGIF (USFWS 2003). Nesting and foraging habitat for bald

eagles would continue to be protected and maintained. Seasonal public access
restrictions to areas with known and probable eagles nest would be maintained,
which would continue our efforts to minimize the probability of disturbance
from human activities to nesting bald eagles. We would also continue to provide
a buffer, by maintaining the existing forested vegetation between eagle nests
and areas where human access is most likely to occur, and to preclude allowed
activities during the nesting season.

Suitable habitat for the federally threatened sensitive joint-vetch would continue

to be provided by preserving tidal freshwater marsh habitat and protecting this
habitat from human use impacts. Similar to our protection of bald eagles, we
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would continue to restrict public access, including hunters, to these areas where
the plant is known to occur. We would also continue to monitor these sites, which
would allow us to ensure compliance with restrictions and address any instances
of non-compliance.

We would continue to support efforts by our Fisheries Program Office and

other partners to maintain and restore the federally listed Atlantic sturgeon
populations. That support includes participating in ongoing habitat improvements
and monitoring of species status in the area with Federal, State, and other
entities.

Coordinating with State partners to share information and discuss management
recommendations for each of these species would continue to occur, helping to
maintain coordinated efforts to protect and maintain these species with special
status.

Adverse Impacts

The control of invasive plant species has the potential to cause some short term
impacts with the use of herbicides to tidal freshwater marsh habitat occupied
by sensitive joint-vetch. However, this would be offset by careful use of such
herbicides by applicators trained in native plant and target species identification
and by the long-term benefits to tidal freshwater marsh habitat by removing
and controlling invasive plants and maintaining and restoring native vegetation.
All herbicide use will adhere to best management practices and follow approved
applications reviewed by the Service’s regional contaminants coordinator.

All public use activities, including hunting, would continue to be restricted from
areas where bald eagles are concentrated or nesting, or where sensitive joint-
vetch is present in order to prevent or minimize disturbance to bald eagles and
to prevent degradation to sensitive join-vetch plant communities. However, there
remains a concern with unauthorized access which we would attempt to minimize
with increased law enforcement outreach.

4.9.2 Species of Special Beneficial Impacts
Concern Impacts of Same as the impacts that do not vary between alternatives.
Alternative A

Adverse Impacts
Same as the impacts that do not vary between alternatives.

4.9.3 Species of Special Beneficial Impacts
Concern Impacts of Under alternative B we would have increased resources, through proposed
Alternative B increases in staff and expanded partnerships, to monitor populations of federally

listed species and their habitats such as the endangered Atlantic sturgeon

and threatened sensitive joint-vetch. Through assistance from partners and
volunteers, we would have a greater ability to respond timely with appropriate
management actions.

Adverse Impacts

Increased visitation could potentially result in added off-trail usage impacts and
disturbance to bald eagles and sensitive joint-vetch. Service staff would monitor
usage to prevent or correct any unauthorized off-trail use or added disturbance
that might influence nesting bald eagles or the population of sensitive joint-vetch.

410 Birds We evaluated the management actions we proposed in the alternatives for their

potential to benefit the bird species by protecting them or their potential habitat.
The benefits we considered included:
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®m Protection and restoration of native habitats
B Reduction in invasive plants

The potential adverse effects of the alternatives that we evaluated included
impacts from:

B Increased visitation
® Invasive species control activities

4101 Bird Species Impacts Regardless of the alternative selected, we would continue to focus on riparian
That Would Not Vary by restoration, conducting landbird surveys, and managing public use to ensure
Alternative protection of sensitive nesting areas.

The refuge will use certain tools to help maintain, enhance or create wildlife
habitat:

® Native tree plantings in uplands and escarpment
® Public access closures and restricting access to designated areas, such as trails

Beneficial Impacts

Preservation of 738 acres of tidal swamp forest, managing 46 acres of mixed
mesic forest, and maintaining 20 acres of transitional mixed mesic forest would
continue to provide important breeding and migratory stopover habitat for
priority refuge resources of concern such as prothonotary warbler, bald eagle,
rusty blackbird, and other forest breeding landbirds.

Preservation of 189 acres of tidal freshwater marsh would also provide important
breeding and migratory stopover habitat for waterfowl such as American black
duck, wood duck, and waterbirds of conservation concern such as the American
bittern.

We would continue to coordinate with the VDGIF and VDCR Natural Heritage
Program to share information on wildlife populations and habitat management,
especially regarding protection of State endangered species. We would also
increase partnerships and the use of volunteers and citizen scientists to collect
information on species of concern.

Wood duck
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Under both alternatives we would continue to maintain the closure of waterfowl
hunting around the refuge, providing protection to migratory waterfowl, wetland,
and waterbird species that use tidal swamp forest, tidal freshwater marsh, and
riverine habitats on the refuge. This order was published in the Federal Register
on August 19, 1954 (19 FR 5290; codified at 50 CFR 32.8).

‘We would continue to restrict visitor access to designated areas surrounding
known bald eagle nest sites during the breeding season, as well as sensitive areas
during the wintering season. Through partner support, we would also continue to
maintain the approximately 320 prothonotary warbler nest boxes on the refuge
along the major internal streams and along the southeast edge of the island, and
support the long-term breeding studies conducted by VCU on the refuge.

Under both alternatives, we would continue to prohibit public access into the tidal
wetland and riverine habitats to minimize disturbance to nesting, migrating, and
overwintering birds.

Adverse Impacts

We expect minimal disturbance to breeding and migrating birds from trail
maintenance, invasive species control activities, mowing, and other management
activities. Most adverse impacts are expected to be indirect and short term,
such as temporary reduction of cover and food resources in localized areas. As
discussed in the soil and water quality sections, the types of chemicals used

on the refuge must be approved annually by the integrated pest management
coordinator prior to use, and expected to have a minimal effect on fish and
wildlife species. Only herbicides approved by the regional contaminants
coordinator would be used, and only in accordance with approved rate and timing
of application. We would apply herbicides using best management practices.

Some disturbance to breeding birds is likely from public use of the refuge.
Disturbance can cause shifts in habitat use, abandonment of habitat, and
increased energy demands on affected wildlife (Knight and Cole 1991). Trail
use can disturb wildlife outside the immediate trail corridor (Trails and
Wildlife Task Force 1998, Miller et al. 2001). Miller et al. (1998) found bird
abundance and nesting activities (including nest success) increased as distance
from a recreational trail increased in both grassland and forested habitats.
Bird communities in this study were apparently affected by the presence of
recreational trails, and associated human activity, where common species (e.g.,
American robins) were found near trails, and rare species (e.g., grasshopper
sparrows), were found farther from trails. Songbird nest failure was also greater
near trails (Miller et al. 1998).

Humans walking off trail have been shown to cause greater disturbance (greater
area of influence, flush distance, and distance moved) to wildlife than walking
within trail corridors (Miller et al. 2001). Predictability of disturbance (on trail
versus off trail) has been cited as a major factor in impacts to wildlife. Walking
off trail is considered less predictable to wildlife and typically more disruptive
(Knight and Cole 1991, Trails and Wildlife Task Force 1998, Miller et al. 2001).

Noise impacts on birds are variable depending on the intensity and duration of
the noise, as well as the auditory range of the animal itself. A study of wintering
bald eagles found that human activities such as boating and fishing could disturb
the birds (especially adults). Normally occurring sounds were not particularly
disturbing, although acute noise (such as gunshots) elicited escape behavior
(Stalmaster and Newman 1978). Another study of bald eagles found human
pedestrian activity was more disturbing than overflights by aircraft (Grubb

and King 1991). At a study conducted on a national wildlife refuge in Florida,
researchers found that waterbirds such as the sora, glossy ibis, little blue heron,
and tricolored heron were disturbed by the presence of visitors and that loudness
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4.10.2 Bird Species Impacts
of Alternative A

was as significant of a disturbance as the number of people in this effect (Burger
and Gochfeld 1998).

Birds that occupy the periphery of the refuge may be more likely affected

by human activity and associated noise. During certain times of the year,

such as summer and weekends, recreational boat traffic may periodically
contribute to the soundscape and disturb birds and other wildlife. Fortunately,
most recreational boaters use the Turkey Island Cutoff to travel both up and
downriver, which currently has limited value for wildlife. Barge traffic is also
restricted to the Turkey Island Cutoff. The majority of the refuge is bordered
by an oxbow of the James River, but due to channel depth and longer distances,
the oxbow around the majority of the refuge sees significantly less motorized
recreational boat traffic. Silent boat traffic such as canoeists and kayakers
represents a greater risk to disturbing wildlife along the majority of the refuge’s
shoreline and interior streams.

Requiring visitors to stay on the 3.5 miles of trails, the boardwalk, and in the
managed grassland areas where the facilities are located will help minimize
these disturbance impacts. Environmental education programs, which would
contribute to the majority increase in visitation, would be specifically designed to
minimize disturbance to nesting birds and other sensitive areas (see appendix B,
compatibility determination for wildlife observation, photography, environmental
education and interpretation, for stipulations). Also, the most sensitive nesting
areas, including bald eagle nesting areas, would continue to be restricted

from public access. For example, the guidelines developed by the Service and
VDGIF that would restrict access and activities during the nesting season

from December 15 to July 15 and create a 1,320-foot buffer around each nest
(USFWS 2003).

Beneficial Impacts

Maintaining natural vegetation along the James River and associated backwaters
would sustain important migratory stopover and overwintering habitat for
waterfowl including Canada goose, mallards, and American black duck.

Maintaining 200 acres of grassland with scattered shrubs and other woody
vegetation would provide a small amount of marginal breeding habitat for
landbirds of conservation concern dependent on early successional and grassland
habitats, such as grasshopper sparrow, field sparrow, American woodcock, and
northern bobwhite. Concerns with consistent management of this habitat to set
back succession and control invasive plants would continue to be a concern and is
discussed in more detail below.

Adverse Impacts

Except for the existing effort by VCU on prothonotary warbler, our ability

to monitor population trends or habitat relationships of priority species of
conservation concern is minimal under alternative A. This limits our ability to
measure the effectiveness of our management actions, such as invasive species
removal, native plantings, and public access closures, on migratory birds.

Limited resources and the challenging logistics of getting equipment to the
island has made management of the 200 acres of grassland inconsistent from
year to year. This inconsistency has resulted in conditions that only marginally
support grassland nesting birds of conservation concern known to nest on the
refuge, such as grasshopper sparrow and field sparrow. Grasshopper sparrows
prefer grasslands of intermediate height and are often associated with clumped
vegetation interspersed with patches of bare ground, and sparse woody
vegetation. They are area-sensitive and prefer large grassland areas, where at
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4.10.3 Bird Species Impacts
of Alternative B

least 75 acres of quality habitat may be needed to support a breeding population
(Dechant et al. 2004). We are unable to manage habitat as recommended, that
is, actively creating a mosaic of grassland successional stages, including sparse
patches and few woody stems, across large fields (Dechant et al. 2004).

The challenges with managing quality field sparrow habitat would be similar
to that for grasshopper sparrows in that control of invasive plants and
excessively dense woody stems would continue to be difficult to avoid. However,
field sparrows would generally benefit for a longer period of time as fields

lay untreated due to their preference for woody edges along moderately tall
grasslands (Dechant et al. 2004), woody stems for singing perches, and the fact
they are less area sensitive than grasshopper sparrows.

Beneficial Impacts

Similar to alternative A, maintaining natural vegetation along the James River
and associated backwaters would sustain important migratory stopover and
overwintering habitat for waterfowl including Canada goose, mallards, and
American black duck.

The conversion of 177 acres of grassland to mature mixed mesic forest would
result in an initial transitional shrub stage, which would benefit priority refuge
birds of concern such as the prairie warbler, field sparrow, and American
woodcock. This transition would provide benefits for up to 20 years to those and
other species that utilize early successional forest habitat. Under alternative B,
we would also work with partners to conduct landbird monitoring that would
provide feedback on the impact of our management activities on priority bird
species of conservation concern. We could then adapt management in response in
a more timely and effective manner.

Beyond the timeframe of this CCP, the eventual conversion of grassland to
mature mixed mesic forest would benefit a different suite of species such as
scarlet tanager and wood thrush, and for other species of conservation concern
such as Louisiana waterthrush and other forest breeding landbirds. We would
further enhance the habitat for these species by planting a more diverse mix

of native forest species. We would also strive to actively maintain the 11 acres
of forested river escarpment to increase and sustain habitat for species of
conservation concern that benefit from forested shoreline habitat, such as bald
eagles, great blue herons, and other wading birds that use trees for nesting and
perches.

Under alternative B, we would conduect proposed baseline surveys and inventories
for birds to increase our baseline knowledge and understanding of bird
populations. This would help us better quantify effects on birds on Service-owned
lands.

Adverse Impacts

The transition of 200 acres of grassland to mixed mesic forest would reduce
available habitat for migratory Canada geese on the refuge, as well as for
grasshopper sparrow, field sparrow, American woodcock, and northern bobwhite.
With regards to Canada geese, based on banding data, migratory Canada geese
have decreased substantially in the past 10 years along the Atlantic coast, and
resident geese have been increasing in the surrounding agricultural landscape.
Given the shift in goose populations and the change in the refuge grasslands
toward taller grasses and more shrubs, the refuge has become less important for
sustaining migratory geese, and resident geese are not suffering from population
declines. Regarding the other grassland birds mentioned, we previously noted
that the existing grasslands habitat, due to the extensive presence of invasive
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411 Fisheries

4111 Fisheries Impacts
That Would Not Vary by
Alternative

plants, its relatively small size for area-sensitive grassland birds, and our
inconsistent capability to actively manage it in an early successional stage,
provides only marginal quality habitat for most grassland birds of conservation
concern.

Short-term, temporary impacts to bird species utilizing the refuge would likely
result from human presence on trails and from research activities; however, the
requirement to stay on designated trails, and stipulations in the permit to allow
research, would minimize the extent and duration of impacts to birds. In addition,
the expanded educational programming is intended to raise awareness and build
a stewardship ethic among the school-aged population, thus building long-term
support for, and understanding of, migratory birds.

Increased visitation from Service-sponsored programs and activities could
potentially result in added off-trail usage impacts and disturbance to birds as a
result of these uses. Service staff would monitor usage to prevent or correct any
unauthorized off-trail use or added disturbance that might negatively impact bird
nesting.

We compared the management actions in the alternatives based on their potential
to benefit or adversely affect the refuge’s native warmwater fishery, including
actions to help maintain and improve the water quality of the James River, the
refuge wetlands, and the watershed. We evaluated the actions that would benefit
the fishery by reducing sedimentation and erosion, protecting or restoring
riverine functions influenced by vegetation and hydrology, and by maintaining or
improving water quality. These actions include:

® Implementing best management practices to reduce sediment load and
deposition

® Maintaining and expanding vegetated riparian areas and natural habitats

® Improving water quality monitoring for early problem identification

B Improving cooperation with other landowners and coordination with Federal
and State partners to influence water quality in the watershed and protect
fisheries and aquatic resources

® Developing and implementing an inventory and monitoring plan

We compared the impacts of these refuge management actions with the potential

to cause adverse effects on the fishery, particularly by altering refuge hydrology

or degrading water quality. The actions we evaluated include:

B Applying herbicides to manage invasive species

® Using prescribed fire to manage grasslands

B Trail and facility construction and maintenance activities

Beneficial Impacts

Under either alternative, we would continue to implement best management

practices to minimize the potential for refuge actions (e.g., trail and facility

construction and maintenance activities) to increase sediment load and deposition
in the James River, thereby minimizing impacts to fisheries habitat.
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We would maintain and expand vegetated riparian areas and natural habitats,
which would prevent riverbank erosion. It would also provide organic matter
in the form of dead leaves and branches, which would support benthic
macroinvertebrates, a food source for many fish within the James River.

We would continue to work with partners such as the James Riverkeeper to
monitor the two water quality stations, to improve our understanding of the
water quality of the James River near the refuge. This effort would also increase
our ability to identify and appropriately respond to changes in pollutant levels
within the river.

We would also support partner efforts (e.g. JRA, VDGIF, and the National
Marine Fisheries Service) to restore and monitor spawning habitat for Atlantic
sturgeon, a federally listed endangered species, which would potentially improve
the reproductive success of this species within the James River.

We would continue to work with State partners on outreach, education, and law
enforcement related to fisheries and aquatic resources on and in surrounding
areas of the refuge.

Adverse Impacts

When using chemical integrated pest management controls, we would take all
appropriate steps to minimize the potential to contaminate soils when applying
herbicides, including using the minimum effective dosage, using application
methods that minimize non-target effects, applying during optimal growth stage
for effectiveness, and adhering to licensing requirements and other regulations.
Also, we would only use herbicides approved by the regional integrated pest
management coordinator and only in accordance with chemieal label instructions
in regards to rate and timing of application.

Sedimentation from erosion and land disturbing activities would potentially
adversely affect fish species by degrading habitat quality on the refuge. By
implementing best management practices associated with construction and land
disturbing activities and working with our partners (e.g. JRA, VDGIF, and
USACE) to address the eroding river escarpment, we would minimize these
impacts to fish species.

4.11.2 Fisheries Impacts of  Beneficial Impacts
Alternative A Same as the impacts that do not vary between alternatives.

Adverse Impacts
Same as the impacts that do not vary between alternatives.

4.11.3 Fisheries Impacts of  Beneficial Impacts

Alternative B In addition to the benefits that do not vary between alternatives, under
alternative B, we would implement an inventory and monitoring plan, which
would improve our understanding of refuge aquatic habitats and the impacts of
our management actions on those habitats and the species dependent on them.
This would ultimately improve our effectiveness in providing fisheries habitat
and our ability to adapt to management activities to address impacts of climate
change.

Adverse Impacts
Same as the impacts that do not vary between alternatives.

412 Mammals We compared the management actions in the alternatives based on their potential
to benefit or adversely affect the refuge’s mammals. As described in chapter
2, field mice are the most abundant mammals found in all refuge habitat types.
Deer, raccoon, gray squirrel, woodchuck, eastern cottontail rabbit, striped skunk,
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and muskrat are common mammals for this part of Virginia and may be found on
the refuge. Little brown bat, red fox, and beaver are known to live on the refuge
(Jackson et al. 1976, USFWS 2004a). River otter have also been observed in the
area. We suspect that bobeat and coyote may also be on the island, as they are

in the surrounding area, but to date, do not have conclusive observations. With
the exception of the bat and concerns with white-nose syndrome, none of these
species known to ocecur and breed on the refuge are of elevated conservation

concern.
4121 Mammal Impacts Beneficial Impacts
That Would Not Vary by Under either alternative, we would continue to coordinate with State partners
Alternative to share information about mammals of conservation concern. This collaboration

on research results would result in more informed decisions to protect
native mammals, and any mammals of conservation concern should they be
subsequently found on the refuge, and to affect the conservation of these
mammals throughout the region.

Adverse Impacts

The use of herbicides as part of invasive species management can sometimes
cause negative impacts to some mammals, especially small rodents, who may be
physically impacted during application, may be affected by loss of cover, or may
be highly sensitive to the chemical compounds used. We would continue to make
every effort to minimize use and application of herbicides and other integrated
pest management techniques unless determined to be the most effective
technique to reduce potential impacts on mammal populations.

Disturbance by hunting may negatively affect non-target mammals. However,
significant disturbance to these species is unlikely for the following reasons.
Small mammals, including bats, are generally less active, and may be inactive,
during hunting season. Interactions with hunters are predicted to be rare.

Other public use activities may cause disturbance for mammals, as noted

under the discussion on birds. Seasonal sensitivities can compound the effect

of disturbance on some wildlife. For example, causing mammals to flee during
winter months has been documented to cause them to consume large amounts of
stored fat reserves. Hammitt and Cole (1998) also noted that females with young
(such as white-tailed deer) are more likely to flee from a disturbance than those
without young. Year-round trail use may disturb wildlife during sensitive periods
of their life cycle. However, by requiring visitors to stay on designated trails and
outside of sensitive areas, this disturbance will be minimized.

412.2 Mammal Impacts of = Beneficial Impacts
Alternative A Presquile NWR would continue to provide the diversity of habitats at current
levels to support the variety of mammals noted above and described in chapter 2.

Adverse Impacts
Same as the impacts that do not vary between alternatives.

412.3 Mammal Impacts of = Beneficial Impacts

Alternative B Converting 177 acres of grassland through a combination of planting and natural
succession to a shrubby transitional mixed mesie forest would increase habitat
connectivity between the mature mixed mesic forest and tidal swamp forest
habitats of the refuge and provide corridors for travel and movement for certain
mammals, namely benefitting the larger mammals which could hide more readily.

Increased knowledge and understanding of mammal populations resulting from

various surveys and inventories conducted under alternative B would help us
better quantify the status and trends of mammals on the refuge. For example,
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413 Amphibians and
Reptiles

4131 Amphibian and
Reptile Impacts That Would
Not Vary by Alternative

the size and health of the deer herd would be assessed to determine if any
necessary management actions, beyond the existing hunt program, would be
required to protect their population and the habitats of the refuge.

Adverse Impacts

Under alternative B, 177 acres of grassland habitat would be converted to
transitional mixed mesic forest. Those mammals that favor non-forest habitats,
such as field mice, cottontail rabbits, skunk, and red fox, would have their habitat
reduced proportionately.

Short-term, temporary impacts would result from the increased human presence
on trails and with increased research activity; however, the requirement to stay
on trails and stipulations in special use permits would minimize the extent and
duration of impacts.

Increased visitation could potentially result in added off-trail usage impacts and
disturbance as a result of use. Service staff would monitor usage to prevent or
correct any unauthorized off-trail use or added disturbance that might influence
impacts on native mammals.

We compared the management actions in the alternatives based on their potential
to benefit or adversely affect the refuge’s amphibians and reptiles. Riparian
forests and wetlands along the James River provide excellent breeding and
foraging habitat for many amphibian and reptile species. In chapter 2 we describe
the species known on the refuge, including snapping turtle, brown water snake,
black racers, eastern painted turtle, eastern red-eared sliders, green tree frogs,
spring peepers, Fowler’s toads, southern leopard frog, and green frog. All are
relatively common and widespread; however, we are concerned about general
declines in amphibian populations across their range. Appendix A lists the reptile
(12 species) and amphibian (6 species) species of conservation concern that likely
occur on Presquile NWR, including the spotted turtle, eastern box turtle, and
barking treefrog.

Beneficial Impacts

‘We would continue to protect amphibian and reptile populations through
maintenance of habitats that afford hibernation, foraging, and breeding habitat
on the refuge. Upland forests on the refuge are particularly valuate for the
eastern box turtle, while forested wetland and riparian areas are important for
spotted turtles.

Concentrating public use and activities also affords more areas for these species
to be undisturbed. In addition, invasive plant control to promote native plant food
species would be beneficial. Studies have shown that gray tree frogs declined

in body mass and weight where habitats were degraded by invasive species and
that invasive Phragmites, over time, can change the hydrology in high marshes
(Blossey 1999, Blossey and Maerz 2002 unpublished).

Adverse Impacts

Grassland maintenance, which would occur under both alternatives, may

have direct negative effects on amphibians and reptiles. Mowing grassy areas
occasionally destroys turtles, snakes, or frogs, if conducted during times of
movement (warm months). The best way to minimize that type of direct negative
impact is to keep these areas mowed short so they are not attractive to most
species, and also to mow in the heat of the day when turtles have retreated to the
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cool forest. The use of herbicides as part of invasive species management may
also cause negative impacts to some amphibians and reptiles. During application,
the use of heavy machinery or transporting people could crush species in the

way. Also, reptiles or amphibians in close proximity to dispersal of herbicides
might get covered. In all cases we use only herbicidal products and surfactants
approved by the Service’s regional contaminants coordinator. We also follow strict
application procedures to minimize impacts. We would continue to make every
effort to minimize use and application of integrated pest management techniques
to reduce potential impacts on the amphibian and reptile populations.

Similar to mammals, there may be disturbance from hunters who travel off-
trail. However, this is expected to be rare as hibernation or torpor by cold-blood
reptiles and amphibians limits their activity during the hunting season when
temperatures are low. Hunters would rarely encounter reptiles and amphibians
during most of the hunting season due to the time of year and the relatively few
days the refuge is open to hunting.

4.13.2 Amphibian and Beneficial Impacts
Reptile Impacts of Presquile NWR would continue to provide the diversity of habitats at current
Alternative A levels to support the variety of amphibians and reptiles noted above and in

chapter 2. The benefit to reptiles and amphibians that require grasslands would
be slightly greater under alternative A due to the fact more grasslands (a total
of 200 acres) would be maintained compared to alternative B (46 acres), creating
more edge habitat that benefit snakes and other reptiles. The abundant food
resources (e.g., insects, small mammals) in grasslands are important for many
reptiles and some amphibians, particularly in older fields with a rich diversity
of plant and invertebrate life and complex soils and fields adjacent to woodlands
with ample cover. The beneficial impacts are the same as those noted above.

Adverse Impacts

Compared to alternative B, there is an increased risk of the direct impacts
associated with grassland management as noted above due to the fact that more
acres (200 grassland acres) would be maintained, while alternative B proposes
only 46 acres of very short grassland be maintained.

4.13.3 Amphibian and Beneficial Impacts
Reptile Impacts of Alternative B strives to restore or maintain healthy forested habitats that
Alternative B represent historic natural conditions, and to reduce invasive plants. Over the long

term, active management would be reduced as forests would be self sustaining.
Thus, potential impacts noted above for grassland habitat management would be
much reduced. Also, the increased monitoring of forest conditions and the reptile
and amphibian populations present that are proposed under alternative B, would
provide us with better information to make decisions benefiting amphibians and
reptiles. We would be much better able to quantify the status and trends of the
species utilizing the refuge. We would plan to use volunteers and partners to
obtain more information on species presence and help inform our management.

Converting 177 acres of grassland through a combination of planting and natural
succession to a shrubby transitional mixed mesic forest would dramatically
increase habitat connectivity between the mature mixed mesic forest and tidal
swamp forest habitats of the refuge and enhance corridors for wildlife to travel.
Compared to alternative A, alternative B would support 177 more acres of mixed
mesic forest. Larger tracts of forest and forested wetlands are more likely to
contain vernal pools, which are important for many breeding amphibians. Upland
habitats adjacent to wetland habitats are important for frogs, toads, salamanders,
and wetland turtles as they forage in upland habitats, but lay their eggs in

Chapter 4. Environmental Consequences 4-31



Refuge-specific Impacts —4.14 Invertebrates

wetlands. Overall, alternative B would benefit those reptile and amphibian
species that require forested habitats.

Adverse Impacts

Under alternative B, grassland habitat would be reduced as a result of the
conversion to transitional mixed mesic forest; however, the refuge would still
provide 46 acres of managed grassland for administrative and educational
purposes. Those reptile and amphibian species that prefer open habitat would be
impacted by the reduction of grasslands and old field.

Short-term, temporary impacts would result from the increased human presence
on trails and with increased research activity; however, the requirement to stay
on trails and stipulations in special use permits would minimize the extent and
duration of impacts.

Increased visitation could potentially result in added off-trail usage impacts and
disturbance as a result of non-compliance with permit conditions. Service staff
would monitor impacts adjacent to trails and shorelines to prevent or correct any
unauthorized off-trail use or added disturbance that might influence impacts on
native amphibians and reptiles.

414 Invertebrates

4141 Invertebrate Impacts  We compared the management actions in the alternatives based on their potential

That Would Not Vary by to benefit or adversely affect the refuge’s invertebrates. This taxon is the least

Alternative studied and understood group of animals on the refuge. A full range of aquatic
insects, butterflies, beetles, and other species would be easily found during the
warmer seasons. Butterfly species, such as monarch, red admiral, sulphurs,
buckeye, painted lady, and eastern tiger swallowtail, are some of the more
common butterfly species known on the refuge. No rare or listed insect species
were collected during a 2002 Natural Heritage Inventory conducted by the
Virginia Division of Natural Heritage.

Beneficial Impacts

Under either alternative we would continue to monitor and manage invasive
plant and animal species, including invasive invertebrates, which could result in
environmental harm, such as causing the decline of native invertebrate species
and disruption of environmental processes.

We would work to continue the maintain native plants as a result of our land
management practices, which would sustain vegetation diversity, and in turn,
likely improve available habitat for invertebrates. Maintaining native plants is
particularly important for native pollinator species and would reduce competition
from invasive pests associated with those undesirable plants.

Adverse Impacts

The use of herbicides as part of invasive species management can sometimes
cause negative impacts to some invertebrates. We would continue to make every
effort to minimize use and application of integrated pest management techniques
to reduce potential impacts on invertebrate populations.

Impacts from hunting would be similar to those described for amphibians and

reptiles. Basically, impacts would be negligible given that hunting typically
occurs in colder weather when invertebrates are inactive.
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4.14.2 Invertebrate Impacts  Beneficial Impacts

of Alternative A Compared to alternative B, alternative A would provide a greater benefit to
invertebrates that require grassland habitats, especially those that prefer old
field habitats.

Adverse Impacts
Same as the impacts that do not vary between alternatives.

4.14.3 Invertebrate Impacts  Beneficial Impacts

of Alternative B Increased knowledge and understanding of invertebrate populations resulting
from Service or partner-led inventories would help us better quantify the effects
on invertebrate species on the refuge.

Adverse Impacts

Under alternative B, grassland habitat would be reduced as a result of the
conversion to transitional mixed mesic forest; however, 46 acres of managed
grassland would be maintained for administrative and educational purposes,
including a small demonstration native planting areas focusing on invertebrate
pollinator habitat. It should be noted, however, that most of these 46 acres will be
intensively managed, more like a lawn, and would be low quality habitat due to
lack of diversity in composition and structure.

415 Cultural Resources

4151 Cultural Resources Regardless of the alternative, the Service is responsible for managing
Impacts That Would Not and protecting cultural resources found on national wildlife refuges. The
Vary by Alternative consequences of past, current, and proposed management on known cultural

resources are the same across all alternatives. Any management actions with

the potential to affect cultural resources would require review by the refuge
manager, as well as review by the Service’'s RHPO in consultation with the State
of Virginia SHPO, as mandated by section 106 of National Historic Preservation
Act, and with Tribal representatives. Therefore, determining if particular actions
within an alternative have the potential to affect cultural resources is an ongoing,
well-established, and regulated process that would occur during the planning
stages of any proposed projects. The difference between the alternatives below
has to do with continued investigations, outreach, and interpretation of cultural
resources.

As needed, we would consult with the following groups/offices to be protective of
cultural resources in the refuge vicinity:

B Department of Historic Resources to:

% Determine if project implementation would generate an effect on historic
structures or cultural resources under its jurisdiction;

# Ensure compliance with Section 106 of the National Historie Preservation
Act of 1966, as amended; and

# Implement regulation at 36 CFR 800.
® Tribal organizations

As needed, we would consider the following recommendations from the RHPO
and SHPO regarding land-disturbing activities:
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® Work would be stopped in the area of any discovery if construction unearths
previously undiscovered archaeological resources

B The Service would consult with the SHPO/Tribal Historic Preservation Officer
and the Advisory Council on Historic Preservation, as necessary, according to
36 CFR 800.13, Post Review Discoveries.

B In the unlikely event that human remains are discovered during construction,
provisions outlined in the Native American Graves Protection and Repatriation
Act would be followed as appropriate.

Beneficial Impacts

Known archaeological sites and cultural resources and landscape
would continue to be protected from unintended impacts. We would
continue to increase our knowledge, understanding, and appreciation
of the refuge’s cultural resources and rich history as part of the
James River region.

Adverse Impacts

Land-disturbing activities such a new construction and native
vegetation planting have the potential to adversely impact

the cultural resources of the refuge. We would implement
recommendations outlined in the 2009 Archaeological Overview
Study to minimize disturbance and prevent loss or degradation of
cultural resources (Goode et al. 2009) and would coordinate with SHPO and other
partners.

415.2 Cultural Resources Beneficial Impacts

Impacts of Alternative A Impacts would be similar to those mentioned above. Any known cultural
resources or known archaeological sites at Presquile NWR would continue to
be protected through outreach and enforcement activity to avoid unintended
impacts.

Adverse Impacts
Same as the impacts that do not vary between alternatives.

415.3 Cultural Resources Beneficial Impacts

Impacts of Alternative B In addition to the benefits under alternative A:
We would expand our understanding of the presence of archaeological, historical,
and cultural resources by completing a formal Phase I field investigation to
identify and define the boundaries of archeological resources within the refuge.
We would also conduct a walkover survey of the entire refuge to evaluate ground
surfaces, locate landscape features (fence lines or roads), and find evidence of
previous settlements.

We would work with the RHPO and Tribal Representatives to develop and
sponsor a proactive, National Historie Preservation Act Section 110 initiative at
the refuge, which involves identifying and investigating vulnerable archaeological
sites and other cultural resources, and inventorying any discovered
archaeological resources.

We would form partnerships with the SHPO, Tribal representatives, USACE,
and other stakeholders with cultural resource interests and Federal trust
responsibilities to develop strategies that emphasize prevention and mitigation of
significant cultural resource loss, if a significant site is present and is at risk of
natural or human-made degradation.
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The significant cultural resources on the refuge would be promoted through
signage and interpretation and working with partners such as the NPS on the
Captain John Smith Chesapeake NHT activities in the James River. We would
also considering developing interpretive trails to further enhance the visitor
experience.

Cultural resource protection efforts would be integrated into other refuge
programs, such as cultural resource interpretation and education, increasing
their exposure to visitors. We would increase resources to help prevent visitor
impacts to cultural resources, including designating public access and use areas
where impacts to cultural resources would be avoided, and creating and installing
signage at the refuge that states it is illegal to disturb, collect, or remove cultural
resources.

Adverse Impacts
To prevent impacts to known resources, we would monitor sites on a regular
basis for looting and trespass.

416 Public Use and The 1997 Refuge Improvement Act identified six priority, wildlife-dependent

Access public uses that should receive enhanced consideration when planning on national
wildlife refuges. Those six uses are hunting, fishing, wildlife observation and
photography, and environmental education and interpretation. All except fishing
are activities provided on Presquile NWR under certain stipulations.

4.16.1 Public Use and Regardless of the alternative selected, we will regulate access in order to limit
Access Impacts That Would impacts on environmental integrity and habitats and manage points of entry
Not Vary by Alternative into the refuge. The refuge will use certain tools to help, such as advanced

permitting, designate Service-sponsored activities, and partner assistance. We
would continue to provide five of the six priority public uses on the refuge, with
primary emphasis on environmental education. Public access would still require a
special use permit in advance, unless a visitor is engaged in a refuge or partner-
sponsored program. All of the existing trail and wildlife observation facilities
would be maintained.

Beneficial Impacts

Under both alternatives we would support wildlife observation, photography,
interpretation, and environmental education according to the approved
compatibility determination; support public deer hunting as currently allowed,;
maintain and enforce closed waters for waterfowl hunting; and continue to
prohibit recreational fishing from refuge shoreline to minimize conflicts with
other resource and management objectives, such as shoreline erosion.

We would work with VDGIF to promote opportunities for public waterfowl
hunting and fishing in waters off refuge lands allowed by State regulations.
Through this effort we would direct recreationists to areas that can accommodate
waterfowl hunting and shoreline fishing with minimal impact.

Adverse Impacts

Continuing to maintain the permit system for public access when not involved in
a refuge-sponsored event requires visitors to plan at least three business days
in advance prior to visiting the refuge. We feel that this system allows for us

to maintain contact with visitors and their intended uses; provide educational
opportunities; enforce natural, cultural, and asset protection; and protect the
nature of the experience at Presquile NWR. Permit requests would only be
denied due to requests for incompatible uses.

Chapter 4. Environmental Consequences 4-35



4.17 Cumulative Impacts

416.2 Public Use and Beneficial Impacts
Access Impacts of Presquile NWR would continue to provide opportunities for five of the six
Alternative A priority public uses allowed to the same degree that they are currently allowed.

Adverse Impacts
Same as the impacts that do not vary between alternatives.

4.16.3 Public Use and Beneficial Impacts
Access Impacts of Increased offerings, enhanced quality, and increased number of potential
Alternative B participants in environmental education programs offered would result in local

and regional, minor to moderate, beneficial impacts on program participants.
Through our partnerships with the JRA and others, our environmental education
program offerings on- and off-refuge would increase the potential to achieve our
goal of inspiring appreciation and stewardship of the refuge in relation to the
James River watershed, Chesapeake Bay Estuary, and the Refuge System.

Our expanded and enhanced interpretive programs and media would result in
local and regional, minor beneficial impacts on audiences served. Through our
partnerships with the NPS, JRA, and others, we would increase the potential
to achieve our goal of providing opportunities for visitors to enjoy and connect
with nature, while also developing an enhanced understanding and appreciation
for the refuge’s natural and cultural resources. For example, visitors engaging
in the Captain John Smith Chesapeake NHT tours in the James River Oxbows
focus area would be afforded opportunities to view landscapes that are largely
undeveloped, hear and see native wildlife and plants, and imagine what life

was like for Native Indians and early European settlers. Our efforts would
promote a deeper understanding of America’s diverse peoples and inspire refuge
stewardship by telling a more complete story of the area’s significance in the
past, present, and future.

Offering public deer hunting opportunities on the refuge would continue to
generate minor to moderately beneficial impacts for the hunting community. Our
efforts to explore opportunities to enhance the public deer hunt quality and work
in partnership with VDGIF have the potential to generate additional benefits

for existing deer hunters, as well as a larger number of hunters of all ages.
However, since the number of hunting opportunities on the refuge is limited by
the huntable acreage and diversity of potential future hunting opportunities, we
do not anticipate that the impacts of hunting on Presquile NWR would constitute
major benefits to the local, regional, State, or national contexts.

Adverse Impacts

To address any potential impacts from increased visitors, a visitor services
plan would be developed to monitor activities to assess visitor use, numbers,
and impacts; visitor satisfaction; capacity limits; and visitor understanding and
support for Refuge System and refuge purposes, and whether that leads to
stewardship actions.

To address any impacts from an expanded hunt program, the visitor services
plan would also include monitoring activities to assess hunter satisfaction and
capacity limits.

417 Cumulative According to the Council on Environmental Quality regulations on implementing

Impacts NEPA (40 CFR 1508.7), a cumulative impact is an impact on the environment
that results from the incremental impact of the action when added to other past,
present, and reasonably foreseeable future actions, regardless of what agency
(Federal or non- Federal) or person undertakes the other actions. Cumulative
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impacts can result from individually minor but collectively significant actions
taking place over time.

Our cumulative impacts assessment includes the actions of other agencies or
organizations, if they are interrelated and influence the same environment. This
analysis considers the interaction of activities at the refuge with other actions
occurring adjacent to the refuge and over a larger state and regional spatial and
temporal frame of reference

4171 Air Quality Air quality is generally good in the refuge vicinity, despite the fact that the
refuge is within the Richmond-Petersburg Metropolitan Statistical Area (MSA)
for nonattainment of ground-level ozone. It should be noted that in 2010, the
EPA proposed two changes that would alter the existing ground-level ozone
standards for the Richmond-Petersburg MSA (VDOT 2011). The first would be
strengthening the eight-hour “primary” ground-level ozone standard by lowering
it to within the range of 0.06 to 0.07 ppm to protect human health. The second
change would be establishment of a “secondary” standard to protect sensitive
vegetation and ecosystems, including forests, parks, wildlife refuges, and
wilderness areas. The EPA’s proposal to establish more stringent ground-level
ozone standards for this Richmond-Petersburg MSA would be directly beneficial
for the protection of refuge resources in the short and long term. Furthermore,
the continued protection of the island as a national wildlife refuge would
contribute noticeably toward the protection of air quality in the MSA overall and
in the area where a “secondary” standard would apply.

None of the actions proposed in this CCP would alter the nonattainment status
of the MSA for ground-level ozone. Actions proposed in this CCP would be
implemented in accordance with all applicable standards and practices for the
protection of air quality, including following guidance provided to control dust
and adherence to permit requirements when required for fuel-burning activities.
Protection, restoration, and enhancement of native vegetation should generate
beneficial impacts to air quality locally. These beneficial impacts will derive
from the refuge’s capacity to continue to filter out many air pollutants harmful
to humans, wildlife, and the environment. We would develop our proposed
transportation system improvement plan to ensure conformity with the approved
State Implementation Plan for air quality, a requirement originating from
Section 176(c) of the Clean Air Act, as amended (VDOT 2011). We will also strive
to reduce energy consumption with green infrastructure and products associated
with refuge activities.

In addition, with the new Service goal of achieving earbon neutrality by 2020,
the refuge will be undertaking aggressive efforts to reduce the energy use

and carbon footprint of our buildings, facilities, vehicle fleet, and workforce

to the maximum extent possible. We will also be exploring ways to offset our
residual carbon footprint by increasing carbon sequestration through our habitat
management activities, especially afforestation projects. Integrating carbon
sequestration awareness into conservation actions for wildlife and other habitat
management activities will also have cumulative beneficial impacts for the air
quality and humans within the local environment.

In summary, none of the actions we propose under either alternative are
expected to contribute to regional exceedences of Federal Clean Air Act air
quality standards, and no Class I air quality areas would be affected.

4.17.2 Water Quality All surface waters in the refuge vicinity are classified as 303(d)-listed impaired

waterways. None of the actions proposed in this CCP would alter that
classification for any waterways in the refuge vicinity. Actions proposed in this
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CCP would be implemented in accordance with applicable standards to prevent
further degradation of water quality in the refuge vicinity, including development
of an approval of sediment and erosion control plan for land-disturbing activities.
Protection, restoration, and enhancement of native vegetation should generate
beneficial impacts to water quality locally. These beneficial impacts will derive
from the refuge’s capacity to continue to filter out many water pollutants harmful
to humans, wildlife, and the environment. We would develop our proposed
shoreline management plan and refuge step-down plans to ensure conformity
with Virginia’s approved watershed implementation plans, special requirements
for the James River, and county ordinances (Chesterfield County Office of Water
Quality and Chesterfield County Planning Department 2002, VDCR 2012).

In accordance with Executive Order 13514, Energy Independence and

Security Act, and Executive Order 13508, all Federal facilities are required to
demonstrate leadership and commitment to controlling pollution, leveraging
their expertise and resources to contribute significantly to improving the health
of the Chesapeake Bay. We would enhance contact with Virginia State agencies
to take all actions necessary to ensure that receiving waters are not negatively
impacted by activities on the refuge. Water quality protection of wetlands and
waterways of the Chesapeake Bay would be included in environmental education
and interpretive programs offered both on and off the refuge. Our efforts would
contribute to the overall beneficial impacts on water quality in the refuge vicinity,
James River watershed, and Chesapeake Bay Estuary.

In summary, none of the activities proposed under either alternative would
contribute to adversely affecting local or regional hydrology and water quality.
No proposed activities would violate Federal or State standards for contributing
pollutants to water sources and all would comply with the Clean Water Act.

4.17.3 Biological None of our proposed management activities should adversely affect biological
Integrity, Diversity, and integrity, diversity, and environmental health either individually or when
Environmental Health considered along with other activities on other ownerships in the region. In

fact, our management actions strive to benefit and sustain these ecosystem
components. The 1997 Refuge System Improvement Act states that in
administering the Refuge System, the Service shall “...ensure that the biological
integrity, diversity, and environmental health of the System are maintained.”

Biological integrity refers to the composition, structure, and function of habitats
and communities or ecosystems and the natural processes that shape them.
Biological diversity is the variety of all living things. Environmental health
encompasses the structure, function, and health of soil, water, air, and other
abiotic elements. We based our proposed actions on consideration of other
Federal, State, and conservation partner management plans after determining
how the refuge could best contribute to the regional conservation landscape.

In evaluating our impacts in this section, we considered how we would affect
perpetuating, maintaining, or restoring the biological integrity, diversity, and
environmental health of the refuge.

Under both alternatives, we would work with partners across James River
watershed to protect biological integrity through maintaining and restoring
native habitats and ecological communities, and actively controlling invasive
plants and animals. We would continue prevent the transportation of invasive
plants elsewhere on the refuge by using best management practices, continuing
to survey for invasive species, controlling existing populations, and educating

the public about these invaders. For those refuge projects that have regional
implications, we will serve as a demonstration area and work with our partners to
establish a long-term monitoring program. Data and information will be shared
to monitor the regional implications of climate change.
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417.4 Socioeconomic
Resources

Wildlife species diversity would be maintained through native habitat protection
and restoration, limiting public access into sensitive habitat areas, and protecting
and restoring habitats for federally listed species and species of conservation
concern. Many of our conservation partners in the area are engaged in

similar activities, and collectively, this has resulted in gains to certain wildlife
populations. Coordinated management, research, and monitoring along the lower
James River has benefitted populations of nesting bald eagles and wading birds,
as well as breeding migratory landbirds such as the prothonotary warbler.

With regard to environmental health, we would ensure that refuge activities do
not affect hydrological or soil processes and impact water quality in the lower
James River. Refuge activities would be closely monitored that have the potential
to impact soils. We would continue to work with partners to monitor water quality
in the James River and document any concerns. We would also continue our work
to restore the river escarpment habitat from erosion, which contributes sediment
deposition to the James River and Chesapeake Bay systems.

When visitors come to the refuge, we would continue to promote and demonstrate
best management practices and a conservation ethic in hopes that visitors will go
back to their local communities and effect positive change.

None of the actions proposed in this CCP would alter the classification of the
refuge lands as undeveloped, conservation land in the draft Conservation

Plan for Chesterfield County, currently being developed. We expect beneficial
impacts on the socioeconomic environment would result from maintaining and
enhancing wildlife populations, improving native wildlife habitats, and protecting
the biological integrity, diversity, and environmental health of refuge lands,
which sustain and provide numerous ecosystem services that benefit wildlife

and humans. We anticipate contributing beneficially to the growing residential
community and visiting public’s appreciation for natural areas and understanding
of our collective stewardship responsibilities to protect areas of notable natural
and cultural importance.

The human population and employment are expected to grow 45 percent and 46
percent, respectively, by 2035 in the Ruffin Mill area. The Ruffin Mill area is
currently a rural and suburban area, located along the I-295 corridor and west
of the refuge (MPO 2012). The expected population and employment growth will
be supported by the recently completed Meadowville Technology Park industrial
complex and its 1-295 interchange. The master plan for Meadowville Technology
Park includes biotech/pharmaceutical facilities, research and development
centers, and semiconductor manufacturing (http://www.meadowville.com/
conceptual_plan.asp). We anticipate this population increase would result in an
increased interest in, and use of, existing public lands and recreational areas in
the vicinity, including Henricus Historical Park, Dutch Gap Conservation Area,
and Presquile NWR. A portion of this increased recreational demand may be
accommodated by the Captain John Smith Chesapeake NHT experiences on land
and water.

We anticipate increased motorized boating in deeper waters adjacent to the
refuge and increased kayaking and canoeing in the tidal creeks within the
refuge. Through our partnership with the NPS and JRA to offer environmental
education and interpretive programs associated with the Captain John Smith
Chesapeake NHT in the James River Oxbows focus area (NPS 2011). The refuge
is the only site within this focus area that offers visitors a glimpse into the

past, where sights and sounds of the modern world are minimal or completely
absent. Inclusion of the refuge in the Captain John Smith Chesapeake NHT
adds a special, unique opportunity of the natural environment that American
Indians and European settlers would have experienced. It is essential that we
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continue to collaborate with the NPS on implementation of the Captain John
Smith Chesapeake NHT to ensure the protection of refuge resources for their
enjoyment by future generations.

Our working relationships with existing partners and new partners would
improve in terms of responsiveness to inquiries and speed of joint projects

under alternative B. That improvement mainly would result from the increased
staffing in key areas such as biology, public use, and maintenance. The overall
coordination and communication with the public would improve under alternative
B, because a new staff position would deal with public use and public information.

An increased emphasis on environmental education in alternative B would foster
greater understanding and appreciation of the refuge’s natural and cultural
resources at the local and regional levels, and potentially lead to increased
support and funding to support for partner-sponsored environmental education
and interpretive programming. Ultimately, these efforts would benefit fish and
wildlife resources on the refuge in the long term. The increased outreach of these
alternatives could also positively affect land use decisions outside the refuge by
local governments and private landowners, and lead to increased fish and wildlife
populations over a broader area.

4175 Biological Resources  Both of the alternatives would maintain or improve Service trust resources
and other native wildlife and plants in the region, although to varying degrees.
As discussed in section 1.4, a wide variety of existing national, regional, and
local plans and priority guidance documents directly influenced development
of the biological resource management objectives in this draft CCP/EA. The
combination of our management actions with other organization’s actions could
result in significant, beneficial cumulative effects to biological resources by:

B Increasing the conservation and management of federally and State-listed
threatened and endangered species and other species of concern and associated
habitats, through protection and maintenance of ecologically important uplands
and wetlands;

® Using adaptive management and the best science available to manage and
promote regionally important habitats and natural communities;

® Controlling invasive plants and animals that are not native to the area; and

B Partnering with JRA and others to offer educational and interpretive
programs that help children understand issues related to the biological
integrity and environmental health of the James River and the Chesapeake
Bay, and foster their interest in stewardship of those resources.

Below we highlight particular Service activities that have the potential to
cumulatively affect biological resources in the region.

Native Plants and Wildlife

Acquiring necessary information to monitor native wildlife habitats and species
would add to the body of knowledge the Service would collect and share with
other conservation partners, leading to a beneficial influence on and improve
of natural resource decisions, resulting in cumulative benefits on the biological
environment over a broader landscape. In general, native habitat management
would contribute beneficially to the biological environment as we expect to
enhance the quality of habitats for native species of priority refuge wildlife

of concern. Native plant management cumulatively benefits the biological
environment by increasing and enhancing healthy soil biota, restoring and
enhancing native plant resources, increasing resident wildlife populations of
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mammals, fish, reptiles, and amphibians, and enhancing invertebrate production
to sustain and perpetuate migratory bird resources.

Invasive Plants and Animals

Certain biological resources that we would manage to control, prevent, or
eliminate (i.e., invasive plants and animals) are not native components to habitats
on the refuge. We do not consider the loss of these biotic elements to be an
adverse impact. However, not controlling invasive on the refuge would contribute
adversely to the local biological environment. Alternative B also has stronger
biological monitoring components with increased efforts in surveying wildlife
species and habitats and research coordination with others.

Controlling exotic and invasive plants may involve the use of chemical

herbicides. The selective use of herbicides will be based upon an integrated pest
management strategy that incorporates pest ecology, the size and distribution

of the population, site-specific conditions, known efficacy under similar site
conditions. Best management practices will reduce potential effects to non-target
species, sensitive habitats, and quality of surface and groundwater. Herbicide
applications will be targeted to control discreet pest populations in localized
areas. Herbicides applied on the refuge would be short-lived, resulting from
environmental and microbial breakdown to less or non-hazardous degradation
products.

Public Use

The land use immediately adjacent to the refuge is agricultural, residential,
and industrial. As described under section 4.17.3, the anticipated population
and employment increases by 2035 would likely result in an increased demand
for public use may have cumulative impacts on the biological environment. The
management objectives presented in the alternatives are our attempts to strike
a feasible balance that ensures the refuge effectively protects the biological
environment for the long term, while offering wildlife dependent recreational
opportunities on the refuge.

Public deer hunting results in the direct loss of individual wildlife. However,
not hunting deer on the refuge would contribute adversely to the local biological
environment. We describe the site-specific impacts of the public hunting
programs earlier in this chapter and in appendix B.

Cumulative impacts from research activities are not expected, but could occur
if multiple research projects were occurring on the same resources at the
same time or if the duration of the research was excessive. We describe the
site-specific impacts of the biological research earlier in this chapter and in
appendix B.

4.17.6 Cultural Resources Overall, both of the alternatives would contribute beneficially toward protection
of cultural resources on the refuge, although to varying degrees.

Under alternative B:

B We expect beneficial impacts of implementing recommendations provided in
the archaeological overview (Goode et al. 2009) for Presquile NWR would
complement efforts by the SHPO and RHPO to protect cultural resources
throughout the State and the Refuge System;

® Qur proactive approach to Section 110 compliance would contribute an
additional, noticeable increment to the overall effort by the SHPO and RHPO
to protect cultural resources on refuges. Presquile NWR would become one of
the few refuges in the Service’s Northeast Region taking a proactive approach
toward cultural resource protection; and
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B We expect beneficial impacts to derive from improved partnerships for the
interpretation of the refuge’s cultural landscape within the context of the
Captain John Smith Chesapeake NHT. In partnership with the NPS, JRA,
and others, we would offer opportunities for the public to experience these
landscapes while instilling an ethic for cultural resource protection and
stewardship to ensure their enjoyment by future generations.

4177 Climate Change Department of the Interior Secretarial Order 3226 (January 16, 2009) states
that, “There is a consensus in the international community that global climate
change is occurring and that it should be addressed in governmental decision
making...This Order ensures that climate change impacts are taken into account
in connection with Departmental planning and decision making.” Additionally,
it calls for the incorporation of climate change considerations into long-term
planning documents, such as this CCP.

The Wildlife Society published a technical review report in 2004 titled “Global
Climate Change and Wildlife in North America” (Inkley et al. 2004). The Wildlife
Society report interprets results and details from such publications as the IPCC
reports (1996 to 2002) and describes the potential impacts and implications on
wildlife and habitats. It mentions that projecting the impacts of climate change is
hugely complex because not only is it important to predict changing precipitation
and temperature patterns, but more importantly, to predict their rate of change,
as well as the exacerbated effects of other stressors on the ecosystems. Those
stressors include loss of wildlife habitat to urban sprawl and other developed land
uses, pollution, ozone depletion, exotic species, disease, and other factors.

The effects of climate change on populations and range distributions of wildlife
are expected to be species specific and highly variable, with some species
benefiting and others vulnerable to extirpation or extinction. Generally, the
prediction in North America is that the ranges of habitats and wildlife will
generally move upwards in elevation and northward as temperature rises (Inkley
et al. 2004, Rodenhouse et al. in press). However, The Wildlife Society report
emphasizes that developing precise predictions for local areas is not possible due
to the scale and accuracy of current climate models, which is further confounded
by the lack of information concerning species-level responses to ecosystem
changes, their interactions with other species, and the impacts from other
stressors in the environment.

To help meet the climate change challenge, the Service drafted a Climate Change
Strategic Plan (USFWS 2009b). The plan employs three key strategies to
address climate change: adaptation, mitigation, and engagement. The Association
of Fish and Wildlife Agencies developed guidance for states as they update and
implement their respective wildlife action plans (AFWA 2009). This publication
“Voluntary Guidance for States to Incorporate Climate Change into State
Wildlife Action Plans and Other Management Plans” also includes strategies that
will help conserve fish and wildlife species and their habitats and ecosystems as
climate conditions change. The broad spatial and temporal scales associated with
climate change suggest that management efforts that are coordinated on at least
the regional scale will likely lead to greater success.

Our review of proposed actions in this CCP suggests that two activities may
contribute negligibly to stressors affecting regional climate change: our
grassland maintenance program, which includes mowing and our use of vehicles
and equipment for refuge management and administration. We discuss the direct
and indirect impacts of those activities elsewhere in chapter 4. We also discuss
measures to minimize the impacts of both. With regards to our equipment and
facilities, we are trying to reduce our carbon footprint wherever possible by using
alternative energy sources and energy saving appliances, driving hybrid vehicles,
and using recycled or recyclable materials, along with reduced travel and other
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conservation measures. Because Presquile NWR is an island and access is
limited to boats and other watercraft, vehicle use on the refuge is limited to what
is necessary to maintain administrative facilities and the trail system.

Grassland habitat management activities such as mowing occur every one to
three years. Our prescribed burn program is dormant due to ineffectiveness in
obtaining the desire habitat conditions under the amount of time and resource
cost. Under alternative B, we would reduce the amount of mowing required

to maintain grassland habitat on the refuge by allowing 177 acres to succeed
to shrub and then eventually a forested cover type. Planted and naturally
established trees would provide long term carbon sequestration. Alternative

B outlines the most aggressive measures for addressing climate change by
minimizing our carbon footprint and greenhouse gas emissions from management
activities, maximizing resiliency of natural communities, and collecting data

to understand the effects of climate change on the refuge. In our professional
judgment, the management actions we propose would not exacerbate climate
change in the region or project area.

The Wildlife Society report provides 18 recommendations to assist land and
resource managers in meeting the challenges of climate change when working
to conserve wildlife resources (Inkley et al. 2004). Their position is that if land
and resource managers collectively implement these recommendations, then
cumulatively there would be a positive impact of addressing climate change. We
discuss our actions relative to addressing some of these recommendations:

B Recognize Climate Change as a Factor in Wildlife Conservation
The Service is taking a major role among Federal agencies in distributing and
interpreting information on climate change. There is a dedicated Web site to
this issue at: http://www.fws.gov/home/climatechange/ (accessed May 2011),
which links to the Service’s recently released Strategic Plan for Climate
Change. The strategic plan includes two key elements: landscape conservation
cooperatives and a National Fish and Wildlife Climate Adaptation Strategy;
both elements bring together conservation partners to address climate change
in a concerted effort. Strategies for adapting to and mitigating climate change
are included in this CCP. Specific steps taken by the refuge will help reduce
our greenhouse gas emissions, including using energy efficient equipment
and vehicles where feasible; building and maintaining any structures using
sustainable, green building technologies; conduct energy audits; and other
strategies. In addition, we will rely on the habitat and species vulnerability
assessments and other climate change research such as the SLAMM model
already developed for Presquile NWR (Clough and Larson 2010).

B Manage for Diverse Conditions
The habitat management actions described in chapter 3 are intended to
promote healthy, functioning native habitats, to protect biological integrity, and
maintain the resiliency within these systems to adapt to changing conditions.
We would implement an adaptive management approach as new information
becomes available.

® Do Not Rely Solely on Historical Weather and Species Data for Future
Projections without Taking into Account Climate Change
Historical climate, habitat, and wildlife conditions are less reliable predictors
as climate changes. For example, there may be a need to adjust breeding bird
survey dates if migratory birds are returning earlier to breed than occurred
historically. Preliminary evidence from VCU’s monitoring of prothonotary nest
boxes on the refuge indicates a trend that males are returning to the refuge
earlier in the spring. We are aware of these implications and plan to build these
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considerations into our inventory and monitoring plan and so that we can make
adjustments accordingly. Under alternative B, we would incorporate climate
change monitoring (such as phenology, timing of bird migrations, flooding
regimes, and sea level rise) into our inventory and monitoring plan.

m Fxpect Surprises, Including Extreme Events
This CCP has incorporated extreme events (such as drought and increasing
flood frequency) into future management strategies. We would continue to
incorporate new information in future planning with the development of HMP,
the inventory and monitoring plan, and the visitor services plan.

B Reduce Non-climate Stressors on the Ecosystem
The objectives of our habitat management program are to maintain and
enhance the biological integrity, diversity, and health of refuge lands.
Objectives to increase forested covered through allowing the natural forest
succession process to continue on the grassland habitats under alternative B
and to manage habitats for native vegetation would help maintain resilience in
the face of climate change.

B Maintain Healthy, Connected, Genetically Diverse Populations
Small isolated populations are more prone to extirpations than larger, healthy,
more widespread populations. Larger tracts of protected land facilitate more
robust species populations and can offer better habitat quality in core areas.
We would continue to work with our many conservation partners at the State
and regional levels to support and complement restoration and protection
efforts around the James River and in the Chesapeake Bay watershed.

®m Translocate Individuals
It may sometimes be necessary to physically move wildlife from one area
to another to maintain species viability. However, this tool has potential
consequences and should only be used in severely limited circumstances as a
conservation strategy. In the case of Atlantic sturgeon and American shad,
the Service supports efforts to bolster population levels through egg-taking,
hatchery rearing, and stocking to establish breeding populations in the wild.
The Service would support the translocation of other species to establish
or restore populations on or near the refuge, if feasible, and evidence would
indicate that it would not affect the ecological integrity of the refuge.

® Protect Coastal Wetlands and Accommodate Sea Level Rise
We would continue to work with our conservation partners around the James
River and Chesapeake Bay to protect tidal habitats. The tidal freshwater
marsh and swamp of the refuge would be inundated by projected sea level rise
due to their elevation. Because of this, the refuge may serve as an important
indicator for the effects of climate on plants and animals. We would use the
information gathered from our monitoring programs to adapt management to
reduce the threat and maintain critical natural resources in the James River
and Chesapeake Bay.

B Reduce Likelihood of Catastrophic Events Affecting Populations
Increased intensity of severe weather can put wildlife at risk. While the
severe weather cannot be controlled, it may be possible to minimize the
effects by supporting multiple, widely spaced populations to offset losses.
We can help reduce this risk by managing for diverse conditions; biological
integrity, diversity, and environmental health; and connected genetically
diverse populations. Under both alternatives, the refuge would work with
regional partners to conserve and manage sufficient large patches of high
quality habitat that are connected by suitable travel corridors. This is a main
focus of the Service’s newly formed North Atlantic Landscape Conservation
Cooperative.
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B Prevent and Control Invasive Species
Climate change may increase opportunities for invasive species to spread
because of their adaptability to disturbance. Invasive species control will
be essential, including extensive monitoring and control to preclude larger
impacts. Invasive species control is a major initiative within the Service. The
Northeast Region, in particular, has taken a very active stand. In chapter 2,
we describe the current extent of invasive species on the refuge and in chapter
3, we include strategies common to both alternatives for controlling existing
and future invasive plant infestations. We also describe monitoring and
inventorying strategies to protect against any new infestations.

B Account for Known Climatic Conditions
Monitoring key resources through predictable short-term periodic weather
phenomenon, such as El Nifo, can aid in future management efforts. We plan
to develop a monitoring program that would help us evaluate our hypotheses,
assumptions, and successes in achieving objectives, as well as help us make
future management decisions. Any restoration activities or proactive habitat
management actions would be carefully planned and their effectiveness
monitored and documented so we can use this information in future
management decisions.

m Select and Manage Conservation Areas Appropriately
The establishment of refuges, parks, and reserves is used as a conservation
strategy to try to minimize the decline of wildlife and habitats in North
America. Decisions on locating future conservation areas should take into
account potential climate change and variability. For example, it is suggested
that decisions on new acquisitions consider the anticipated northward
migrations of many species, or the northern portion of species ranges.
Managers of existing conservation lands should consider climate change in
future planning. We would continue to work with our conservation partners in
the James River and Chesapeake Bay watersheds to identify and protect areas
that maintain connectivity and biological integrity in the face of climate change
and other stressors.

B Ensure Ecosystem Processes
Managers may need to enhance or replace diminished or lost ecosystem
processes. Manually dispersing seed, reintroducing pollinators, treating
invasive plants and pests, are examples used. Our habitat goals and associated
objectives include an emphasis on maintaining the ecological integrity of
intact habitats on the refuge, enhancing habitats through planting diverse
native species, allowing natural succession to occur within one of the major
habitats, and controlling invasive plant species. Alternative B would maximize
this recommendation by protecting and restoring natural processes in most
habitats on the refuge.

® Use Monitoring and Adaptive Management
Managers should monitor climate and its effects on wildlife and their habitats
and use this information to adjust management techniques and strategies.
Given the uncertainty with climate change and its impacts on the environment,
relying on traditional methods of management may become less effective.
We agree that an effective and well-planned monitoring program, coupled
with an adaptive management approach, will be essential to dealing with the
future uncertainty of climate change. We have built both aspects into our
CCP. We would develop a detailed step-down inventory and monitoring plan
designed to test our assumptions and management effectiveness in light of
ongoing changes. With that information in hand, we would either adapt our
management techniques, or reevaluate or refine our objectives as needed.
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4.18 Relationship In this section we examined the relationship between local, short-term uses
Between Short-term of the human environment and maintaining the long-term productivity of the
Uses of the Human environment. By long-term, we mean that the impact would extend beyond the

i 15- iod of this CCP.
Environment and year period of this

Enhancement of Long- Under both alternatives, our primary aim is to maintain or enhance the long-

term Productivity term productivity and sustainability of natural resources on the refuge, in the
State of Virginia, and in the Mid-Atlantic ecoregion. The alternatives strive to
conserve migratory birds and fish, the federally listed Atlantic sturgeon and
sensitive joint-vetch, and other species of concern and the habitats that they
depend on. The construction of a bunkhouse for an expanded environmental
education program represents a loss of long-term productivity in a relatively
small area, although it is on a site already disturbed as part of the existing
refuge facilities operations environmental education and interpretation programs
supported by the facility would be designed to encourage visitors to be better
stewards of our environment and would be used to perform outreach for local,
regional, and national conservation issues. Encouraging members of the public,
especially school aged children, to support conservation efforts can ultimately
lead to long-term benefits for the environment. We believe that our management
actions, including control of invasive plant species, allowing the majority of our
grassland habitat to succeed to woody vegetation, managing for native vegetation,
and enhancing and protecting habitats for rare species such as Atlantic sturgeon
and sensitive joint-vetch, would have short-term adverse impacts, but enhance
long-term productivity of the refuge. Habitat management practices that mimic
ecological and sustainable processes optimize the maintenance and enhancement
of the biological diversity, integrity, and environmental health of those habitats
for the long term.

In summary, we predict that the alternatives would contribute positively in
maintaining and enhancing the long-term productivity of the refuge’s natural
resources with sustainable beneficial cumulative and long term benefits to the
environment surrounding the refuge with minimal inconvenience or loss of
opportunity for the American public.

4.19 Unavoidable Unavoidable adverse effects are the effects of those actions that could cause

Adverse Impacts harm to the human environment and that cannot be avoided, even with mitigation
measures. Both of the alternatives would result in some minor, localized, or
unavoidable adverse effects. For example, any new construction, mowing, or
control of invasive species would produce minor, short-term, localized adverse
effects. However, none of those effects would rise to a considerable level and
these actions would have long-term beneficial impacts. Furthermore, all of those
impacts would be mitigated with best management practices, so none of the
alternatives would cause significant, unavoidable cumulative impacts.

Some habitat types on the refuge would be reduced (e.g. grasslands) and thereby
impacted. Under alternative B, allowing and assisting the woody plant species
establishment in the grassland habitat would change the amount of open, grass
dominated habitat over the long term. However, this change would likely be
gradual and would follow the natural cycle of forest succession in the region
(Watts 1999). While the proposed loss of grasslands under alternative B would be
intentional, we believe it supports our responsibility is to manage the refuge with
an emphasis on maintaining and restoring the ecological integrity and natural
processes of the refuge.

As we noted previously, many of the habitat and facility construction projects in
the alternatives have a certain level of unavoidable adverse effects, especially
during the actual construction. Those effects are mitigated to some degree by
the use of practices and precautions that safeguard water quality, avoid sensitive
or irreplaceable habitats, or time the actions or include features to avoid or
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4.20 Potential
Irreversible and
Irretrievable
Commitments of
Resources

minimize impacts on
fish and wildlife. The
adverse effects generally o
are short-term and more F
than offset by the long-
term benefits to fish
and wildlife, habitats,
biological integrity
and diversity, and
environmental health.

Proposed public uses may
have unavoidable adverse
effects on vegetation, soils,
and wildlife. However, we
minimize these impacts

to the extent possible by
allowing only pedestrian
use on designated trails
(except during hunting), limiting access to less sensitive areas, and minimizing
impacts through best management practices in trail use.

Nature trail near the Menenak Discovery Center

The environmental educational program we propose would introduce the most
activity and potential to impact resources. Environmental education is one of our
primary uses that we are directed through Executive Order 12996. We believe
we have sought a fair balance in minimizing and mitigating adverse impacts
while optimizing wildlife conservation and also providing excellent environmental
education opportunities to the public.

Alternative B would have adverse impacts to a certain segment of the public
that does not desire any change in current habitat management or public use
programs.

Irreversible commitments of resources are those which cannot be reversed,
except perhaps in the extreme long term or under unpredictable circumstances.
An example of an irreversible commitment is an action which contributes to

a species’ extinction. Once extinct, it can never be replaced. No irreversible
commitments of resources are predicted as a result of management activities on
Presquile NWR.

In comparison, irretrievable commitments of resources are those which can be
reversed, given sufficient time and resources, but represent a loss in production
or use for a period of time. In our professional judgment there are a few actions
proposed that could be considered irretrievable and primarily relate to the
construction of administrative and visitor facilities, such as buildings, and trails.
They are considered irretrievable because in the future, any facility we construct
could potentially be dismantled and the site restored; however, while standing,
they represent a loss in habitat productivity.

We identify the resource impacts of constructing these activities earlier

in chapter 4. In our professional judgment, the overall local and regional

benefits to the human environment far outweigh the loss of productivity. These
infrastructures would be located within an area already heavily disturbed, the
new bunkhouse construction would be more energy efficient and designed to
recycle resources to the extent possible, and outreach and communications with
the public would be greatly facilitated. In summary, we predict that none of these
actions would result in a significant impact on the human environment.

Chapter 4. Environmental Consequences
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4.21 Energy Efficiency

an Energy EfflClency President Obama signed Executive Order No. 13514, “Federal Leadership
in Environmental, Energy, and Economic Performance” on October 5, 2009
to establish an integrated strategy towards sustainability in the Federal
government and making reductions in greenhouse gas emissions a priority for
Federal agencies (USFWS 2008¢). The Executive Order requires agencies to
achieve a 20 percent reduction in greenhouse gas emission from fiscal year 2008
levels by the year 2020. To demonstrate proactive leadership among government
agencies, the Service adopted a commitment to become carbon neutral by 2020 in
Rising to the Urgent Challenge: Strategic Plan for Responding to Accelerating
Climate Change (USFWS 2009b). The Service implements strategies to achieve
the goal of carbon neutrality through policy outlined in 565 FW 1 (USFWS
2010b).

Outlined in 565 FW 1 are three categories (minimizing energy use, better
planning, and work practices) where Service activities should consider approaches
that are sustainable and work towards the goal of carbon neutrality. We have
made significant progress recently in rehabilitating a former housing unit on

the refuge for use as the LEED-compliant environmental education center,
constructing a new low-impact wetland boardwalk in the tidal swamp forest,

and planning to construct a new LEED-compliant bunkhouse in support of the
Ecology School, and promoting sustainable energy sources.

We will continue to make incremental progress in maintaining and constructing
facilities in a manner consistent, to the maximum extent practicable, with the
most current guidance. We will continue to identify and remove those structures
that have no useful purpose or that pose safety hazards. We must also take care
to maintain both new and rehabilitated facilities to Service standards to keep
them safe, functional, and attractive.

We continue to service, repair, and maintain existing renewable energy
infrastructure as needed. The refuge manager will fully evaluate the alternative
energy structures on the refuge and, if necessary, remove them, modify

their design, move them to more effective locations and/or add additional
infrastructure. The Service remains committed to use of renewable energy
sources to the fullest extent feasible on refuge lands.

4.22 Environmental President Clinton signed Executive Order No. 12898, “Federal Actions to

Justice Address Environmental Justice in Minority Populations and Low-income
Populations” on February 11, 1994, to focus Federal attention on the
environmental and human health conditions of minority and low income
populations, with the goal of achieving environmental protection for all
communities.

The order directs Federal agencies to develop environmental justice strategies
to aid in identifying and addressing disproportionately high, adverse human
health or environmental effects of their programs, policies, and activities on
minority and low-income populations. The order is also intended to promote
nondiscrimination in Federal programs substantially affecting human health and
the environment, and to provide minority and low-income community’s access to
public information and participation in matters relating to human health or the
environment.

The EPA Office of Environmental Justice defines environmental justice as
follows:

“Environmental Justice is the fair treatment and meaningful involvement of all
people regardless of race, color, national origin, or income with respect to the
development, implementation, and enforcement of environmental law, regulations,
and policies. EPA has this goal for all communities and persons across this
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Nation. It will be achieved when everyone enjoys the same degree of protection
from environmental and health hazards and equal access to the decisionmaking
process to have a healthy environment in which to live, learn, and work”
(http:/www.epa.govienvironmentaljustice; accessed August 2011).

To facilitate this, Federal agencies should also consider if a significant portion
of the affected community is linguistically isolated and, as warranted, provide
translated documents and other appropriate outreach materials.

In creating table 4.2 below, we used the following definitions:

® Minority population includes persons who identified themselves and members
in their households as members of the following groups:

% One Race: American Indian and Alaska Native; Asian; Black or African
American; Hispanic; Native Hawaiian and Other Pacific Islander; White; or

some other race.

% Two or More Races: Any combination of two or more of these race

categories.

B Low-income population includes persons living below the poverty line.

® Linguistically isolated population includes persons who speak English less than

“very well.”

Table 4.2. Regional Environmental Justice Characteristics.

City of Hopewell', | Chesterfield County, Henrico County, Charles City County,
Virginia Virginia Virginia Virginia
Black or African-

Maijority Race Population (as White White White American
percent of total population) 55.4 percent 68.3 percent 59.2 percent 48.4 percent
Minority Population?
(as percent of total population) 44 6 percent 31.7 percent 40.8 percent 51.6 percent
Low-income Population?
(as percent of total population) 20.4 +2.9 percent 5.9 +0.6 percent 9.6+ 0.7 percent 9.7 £ 2.6 percent
Linguistically Isolated
Population*
(as percent of total population) 1.3+ 1.0 percent 2.2+0.2 percent 2.9+0.4 percent 0.0+ 1.4 percent

1 Nearest incorporated city to Presquile NWR, not within any adjacent County.

2 Minority population includes all races except the majority race, based on total population. Data source is the “QT-P4
Race, Combinations of Two Races, and Not Hispanic or Latino: 2010” tables (USCB 2010).

3 Low-income population based on the percentage (and percent margin of error) of people whose income in the past 12
months is below the poverty level. Data source is the “DP03 Selected Economic Characteristics: 2008-2010 American
Community Survey 5-Year Estimate” tables (USCB 2010).

4 Linguistically isolated population based on the percentage (and percent margin of error) of households. Data source is the
“S1602 2005-2009 American Community Survey 5-Year Estimates” tables (USCB 2010).

Minority, low-income, and linguistically isolated populations are present in the
vicinity of Presquile NWR (USCB 2010). We believe, based on our socioeconomic
and environmental consequences analysis, that neither of our proposed
alternatives would place a disproportionately high, adverse environmental,
economie, social, or health effects on minority or low-income persons because:

Chapter 4. Environmental Consequences
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® The CCP/EA planning team actively solicited public participation as part of
the planning process and gave equal consideration to all input from persons
regardless of age, race, income status, or other socioeconomic or demographic
factors.

B Implementation of the proposed alternatives would not result in any identifiable
adverse human health effects. Therefore, there would be no direct or indirect
adverse effects on any minority or low-income population.

B The impacts associated with implementation of the proposed alternatives
would not disproportionately affect any minority or low-income population or
community.

B Any impacts to the socioeconomic environment would not appreciably alter the
physical and social structure of the nearby communities.

Beneficial impacts include maintaining natural vegetation that improves air and
water quality through filtering, paying refuge revenue sharing payments to the
town of Charles City to offset property tax loses, and providing enhanced and
free public uses under alternative B.

Before we make any decisions to make major changes in habitat management or
the environment we always inform all of our publics, equally, and our programs
and facilities are open to all who are willing to adhere to the established refuge
rules and regulations. We do not discriminate in our responses for technical

or practical information on conservation issues or when providing technical
assistance in managing private lands. Additionally, all refuge uses proposed
under the alternatives would be open to all members of the public. The Service is
also an equal opportunity employer.

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment



4.23 Summary of the Impacts of the Alternatives

‘Ajjenuue abnja. ay} 03 SIONSIA (000’ UeY} 810w Hodsues)
01 pasn juawdinba Buiuing-jany wouy}nsal pinom syoeduwi astaApe Jouiw ‘wial-fuo ‘jeucibay e
s1oedw) asianpy

"(Buluing paquasaad Jamow “Ba) spuesse.b urejuiew o3 pasn juswdinba

Buiuing-[any Wouj SUOISSILLB PaSEaldap W)} NSal pinoMm s)jauaq Jouiw ‘wial-fuo| ‘|eao e
"1$8.0} 9ISBW PaxIW [euolisueJ} 0} pue|sselh jo saioe //| Buiiaauod

WOJ} }NSaJ pinom uorielisanbas uogied pue uoreyjij Jie u Suyauaq Joulw wial-buoj ‘|eao e

s1oedw| eryauag

‘Ajlenuue abnjai ay1 01 S10SIA 09 Ajgrewixoldde

1J0dsueJ] 0} pasn S8JIYSA LLIOJJ SUOISSIWA WO} }NSal
pinom s1oeduwi aslanpe a|qibibau ‘wal-buo) ‘|eucibay e

"spue|sseJb anleu Jo saioe Qg ulejuiew

01 pasn juawdinba Aq pajelauab suoissiwa woly
3|nsal pjnom s1oedw 8siaApe Joulw ‘w.al-fuo| ‘|eao e
sjoeduw| asIanpy

'S1elqey Jarem uado

pue ‘puejdn ‘puepam jo Atepunoq abnjai panoidde ayy

UIYYM S31e gZE’L 03 dn uo 4809 aANe1ahaA [eineu

Bululejulew wouyynsal pinom uonessanbas uog.ed
pue uoneuyiy Jie ur spyauaq a)qibiHiau wisl-buo| ‘|eaoT e

s1oedu| eyauag

‘Ajunog Aug

sajleyq ur uonejueld Aspiyg 1e uoness Aujenb e ayy Aq pajosiap aq pjnom pue Ayjenb Jie |eooj 1oeduwi 03 [enualod 1salealb sy aney abinyas ay} uo suozo [ans)
-punoJb jo suoissiwg SN Bings.ialad-puowyary ay3 jo Aujenb e |esaao sy} 03 uoinjjod jo Junowe a)qibijfisu e 8nqLIu0d pinom 497 a3 jo uonejuswa|dw)| e

anneusayy Aq Azep 10N pinopA ey S1oedw| 8sIanpy

"paleald ag Aue pjnom Jou Spue| pauMO 89IAI8S U0 Juasald ale uoiinjjod Jie Jo $82.In0s ajiqow Jo Aseuoiels Jofew o\ e

"paloayje aq pinom seale Ayjenb e | sse|) oN e

"papaaaxa ag 10U pinom spepuels Ayjenb Jie 10y Jiyy ues|) [eiapad e

anijeusay)yy Aq Azep 10N pinopn ey s1oedw) [eiolauag hyjeng ny
annewa)|y pauajaid-asinasg Juawabeuep) yuaung weiboid
g anneusa)|y Y aAnewsa)y 10 aa1nosay

"9A0(® SOAJRILIRU F J103dRYD 9} 0}

Joyo.1 9seo[d ‘9o13sn( [RIUSUIUOIIAUS PUR ‘S9IIN0SII JO SJUSWIWIWO [(BASLIISLIL PUR S[QISISALII [R1IUD30d ‘sjorduil 9SI9APR
a[qeproarun ‘AA13oNpoad ULI9]-SUO[ JO JUSWOIUBYUS PUR JUSTUOIIAUS UBWINY Y} JO S9SN ULI9I-}I0US Usomiaq dIysuoneo.a
9} ‘sjordWI DAIB[NWND UO UOISSNOSIP N0 J0,] "SOAIJRUIR 9} JO Y30q Jopun Y M N °[inbsaaJ 10y pesodoad swerdoad 1o
S92.IN0Sa. J1J109dSs 10  JI93dRyD Ul 9A0(R PIYLIOSOP oM S}ORAWI SSISAPR PUR SYJOUS( S} SOZLIBWIWNS & F 9[(B} SUIMO[[0f oY,

JAITRUIR)Y Aq S92UINDISUO)) [BJUSWIUOIIAUT JO ATBWIWINS "E'F B,

SaAleWI)|Y
ay jo syoedw) ayy
jo Alrewwing €7y

4-51

Chapter 4. Environmental Consequences



4.23 Summary of the Impacts of the Alternatives

"salouabe a1e1g yum buneuipood pue

sa9oe.d Juawabeuew 3saq Buisn ybnoayl passaippe aq pjnom syoedwl asianpe Auy/ -abieyasip

181eMB]SEM pue BaJe 89eJINS SnoiAIadwi asealaul Ajlsapou pjnom yaiym ‘Aljioe) Wooisse|o e Jo
uonesado pue uo11ONIISUOI Woiyynsal pjnom Ayjenb salem uo syoedwi asianpe a)qibijbau ‘|eao] e

s1oedw| 8sIanpy

‘Ajljlenb Jajem 03 uoiiejal J1ay} pue
$92.n0sal aienbe Jo Juswabeuew pue abpajmous| panoiduwl Wo.y3Nsal pinoMm sjijauaq wisi-buo e

syoedw| elolyauag

"J0JeUIPI009 SJUBUIWBIU0D
[euoiBai ay1 Aq panoidde sued asn apionsad 0}
BuipJoo9e pue Jainjaenuew sy} Aq pajonJisul se
apiaiqay ay1 Buisn pue ‘ueyd |ids e Buimojjo) pue
Buidojanap ‘sapiaigiay panoidde Ajuo Buisn Aq
paziwiuiw aq pjnom soeduw| Juawabeuew jueld
AAISBAUI UM uoounfuod ur asn apioiguay wouj Ayjenb

J131eM 034n230 pjnom siaeduwl as1aApe a|qibibau ‘(a0 e

‘uoiusodap pue

peo| JUSWIPas 8SeaJaul pjnom ey (y4om Ajioe) pue

[teJ3 “6°8) suonoe abnyas wouyynsas Ajenualod pjnom
Janly sawer ay} 0} s1oedwi 8siaApe pajiwi| ‘a0 e
sjoedw| as1anpy

*9|eaS paysIaleM Janly
sawep ay33e a|qibifau aq pinom syyauag ‘saliepunoq
pue| 821A18S panoidde ay} Uiy Siajem uado Jaylo
pue sweaJ}s hunaayoid wouyynsal pjnom Ayjenb
Jarem pue ABojoipAy Joy siyauaq |eao| wual-buo e

syoedw| eiolyauag

‘Ajjenb Ja1em Buiposiold Joj saonoeld Juswabeuew

1S9q 0} 813ype pjNoM SaIIAIZIE 3OUBUSIUIBLL PUB LONANJISU0Y ‘Alljenb Jajem 0} s1oeduul 8SiaApe uljnsal Aew Ay|1ae) asnoyjung ay} Jo UOINASUOY e

aneuIay|y Aq A1e)\ 10N pinoj 3By L S1oedul| asIanpy
“JAAIY SaWep ay}

Buoje abnjal sy} jo Atepunoq ulaisam ayy buoje saioe || AqJopLiod uenedi ayljo yipim syl buiseasour wouj3nsa. pjnom suyauaq uoiaalold Ayenb Jajep) e
‘wia1 Buo| 8y 1ano paraaye Ajgsianpe aqiou pjnom Aujenb uazem pue ABojoipAy jeuoibal 1o [ea07 e
‘PapasdXa aq 10U PNOM S82.IN0S 1a}eM 0] sjuein|jod BuinguUiuod Joj spiepuels ajels Jo |elapa e

‘papaadxa aq 1ou pjnom splepueis Ajjenb sajem 10y Ja1ep) ues|) [eJapa4 e Ayjenp sa1epn

anneuwsal)yy Aq Azep\ 10N\ pinopA 1ey | s1oeduw [eiolauag pue AbojoipAH
annewa)|y pauajaid-aoinag Juawaheuep) yJuaung weiboid
g aAneuwsad)|y Y @Aneuwsad)y 10 321n0say

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

4-52



4.23 Summary of the Impacts of the Alternatives

*uazo.y S1 punoJb ayy pue

jJuewJop sI ymouBh jueld uaym ‘uoseas Buimoih ayy jo apisino sinaao AjjeaidAy bununy asneaaq ‘buiuny wouy Jn20 pjno sjios 01 syoedwi asianpe a)qibibay e
"UoI3e.0}Sa1 10} pasod Ajiesodwal aq pinom seale Joedwl ‘padnou a.e syoedwi ji pue ‘syoedul 8SI9APE 10} PaI0)UOW 8¢ PINOM ‘Sali|19.}
[eUOBINPA 8} PUNOJE SE YoNs ‘asn palesjuaduod Jo sealys 's|ie.) pajeubisap uo Aels 0] pa.inbal ag 03 anuipuod pjnom s1oysiA 1ied 1sow ay3 104 ‘Burjood

pue Buiguueyd Jalem asned pue ‘|ios 3oedwod ‘uoiieiabian apelbap pinoa Yyaiym ‘pajeljuasuod 4l ‘oi4jel} 1004 |le11-}J0 Woljynsal pjnod syoedwl 8SIanpy e
"uolleuILeIU0Y Jo} [eualod sy} aziwiuiw 0} udde} aq pinom sdajs ajeudosdde ||y sa1aads jue|d aaIseur [0.1uU09

0] (S|0J1U09 [BOIWBYI pue |ealueydaw) sanbiuyasljuswabeuew 1sad pajeshajul Buisn wo.jlnsas Ajlenualod pjnom soedul 8SI8APE ‘WIs}-1I0ys ‘lewiul e

anneussyyy Aq Azep 10N pinopA 1ey L S1oedw| 8sianpy

*s}oeduw J0YISIA WOJJ S|l0S aAIISuas S,8bnya. ay319810.d Buidjay Jayniny ‘Ajuo wiad Aq pamoyje ag pjnom abnyas ay1 0} SS8ae
a1|gnd 's82.1n0saJ asay} Buluiejulew wouy Buiinsal uooedwod pue uoiso.a [0S dziwiulw 0} pasn ag pinom sadnaeld Juswabeuew 1sag “s|i0s 0} S}oedui JOYSIA
J1Wi| 03 ‘UOIIBIS J9RILUOD JOMSIA BY3 pue ‘Wwiojie|d UoIIBAIBS]O puB Y|eMp.Ieoq J004-0GG ‘|ieJ3 8|iw-G ¢ Bunsixa ay3 Buluieuiew woij3nsal pinom sjoedwi [e1olyauag e

"U0IS0J8 WoJjjuawdieass

Jani daajs ayy pue auljaioys ays Buoje sjios ayr19a30.d 03 Buidjay ‘auljaJoys Jo yueq ays wouy Buiysy uqiyoud 03 Buinuiuod wolyynsal pinom sjoedwi [elolauag e

"U0IS0Ja |043u09 djay 03 saulj@ioys Buoje pajue|d ag 03 anNURUOI pINOM Sa128ds 881} AR
‘Alessadau 8oepns snojAsadw Jo Junowe 3ses| ay} Buijielsul pue aje3s |einjeu e ul JaAod pue| daay 0} Buinuipuod woJjnsal pnom sjlos 03 s}oedwl [e1olyauag e

anneulay]y Aq A1e)\ 10N pinoj1ey L soedwy eiolauag

s|los

"g aAneUIBYe J0} paynuap aJe sjoedwi 8SIaApe O\ e
s1oedw| aslanpy

"SBIINIBS
pue ‘sjeLialew “oqe| 1o} sainypuadxa [2a0] yBnouys ‘s108loid uonaniisuod mau pue apeiBdn Jayio
pue A1j19€} WOO0ISSE[I B JO UOIINIISUOD WOI) INJI0 PINOM S}JUS] JILOUOID WIS)-1IoyS [eI0T @

"8AleuIa){e SIy}Japun uoiealda. Joj saiiunioddo pue

SpUB| PAUMO 83IAIAS JO SAN[EA 8Y3IN0ge AJUNWWOD 8y} YyHm a3ediunwiwiod 0} Ajjige Jno anoidul

pinom Buipuny pue Buiyjeis paseasou] ‘sauniioddo Buiuny pue ‘uoieanpa [ejuswuo.IAug
‘UOIIBAIBSO 8JI|P|IM 0 SS89I. PancJdwll WOy HNSal pinom suauaq aj-jo-Anjenb paseaiou| e

"sainypuadxa pajejal pue |any one Buiseyaund 1oy sanypuadxa |1e3as Jo sws) ul

(sJomsiA a1ow 000’z Ajerewixoidde) uoielIsIA pasealoul WOy INdI0 OS|e PINOM S}BUA] JIWOU0ID

[e207 'salAae 8bnyal o) SadIAIaS pue spoob Jo aseyaind sy pue ‘sainypuadxa JouSIA pue abnjal

‘awoaul ‘sqol yye1s abnjal wouy AJAIE J1LOU0IB 981Ul PUB JI8.IP Ul 8sealoul Buiynsas ay pue
JJe1s abnjas aiow 834y} Buippe Wwouy Jn220 pinoM S)jauaq dIWouoda pasealdul ‘a|qibibau ‘|eao] e

s1oedw| eryauag

"\/ @A1IRUIBY|E 10} palnuapI aJe sjoedwl 8SIaApe O e
s1oedul| asianpy

"SBIIAIJIR [RUOIRAIIBI JUBpUBdap-a|pIM YU Way)

Buipinoid Ag siSeISNyIua aj|p|Im pue uoIl1ealaal 1o}
In920 pjnom syauaq ajl|-jo-Aujenb jeuoibal pue 2207 e

"solAloe abinjal 1o}

$92IA13s pue spoob jo aseyaind ayy pue ‘sainyipuadxa

Joysia pue abnyal ‘awoaul ‘sqol Jje1s abnyas wouy

senuno) A)9 sajieyq pue ‘0dLUsH ‘pleipeIsay’
01IN220 PjNO/M S}1}8U8Q JILIOUOIS [BIO0] [BLIUIJA| @

s1oedu| |eyauag

"g 10 \y 8AIleUIB){. 10} paljIuapl aJe soedwl 8SIBAPE ON e
anneussyy Aq Azep 10N pinopA ley L S1oedw| 8sIanpy

"pauaSap Se ‘SaleuIal{e 0M] AU} Uaamiaq Alea pinom sioedwi [e1oyauag e

aneuayy Aq AJe) 10N pinojA 1ey ] sioedw eioijauag

JuawuoliAug
21WoU0230190§

anneuwsa)|y pauajaid-aosinag
g anneula)|y

yuawabeuep) yuanng
Y annewsa)y

weiboid
10 39In0say

4-53

Chapter 4. Environmental Consequences



4.23 Summary of the Impacts of the Alternatives

"8SN paseaJaul Jo 1 nsal e se sjoedwl

Aue 81en[eAa 0} Seale SSa99e pue S|IeJ} . 0)uoW pinom JJels 8ainiag “buiwwelbold uoneaonpa

[eIuBWwUO.IAUS J0j Jeah 1ad 0pQ‘g 03 1eaA Jad 0oz Aje1ewixo.idde wouy pue ‘jooyos ABoj093 8y}

Y paieljiyse Jou sweiboud Joy JeaA Jad sjdoad gpg Ag ‘abnjal ay1 01 UoIYISIA pasealaul 8y}
WO.} SeaJe $S829e Jay1o pue sjiel) buoje ynsal Aew uoisola pue uonoedwod [i0s wisl-buo e

*9SN pasea.oul Jo nsal e se sjoedwi Aue ajen|eAs
0] SBA.R $S82I. PUE S|IE.] JOJUOW PJNOM J§BIS 89IAI8S pue ‘s|ie.) Bunsixa 0] pajiwi| 8q pjnom eaJe
10edW 8Y ] "SM319 8aUBUSIUIRW [IB) WO} INJI0 ABW UOISOI8 puB UoNoedwod [10S Wis}-1oyS e

'sao1oe.d Juawabeuew 1sag [0J1U09 UOISO.3 pue [10S Buisn Aq paziwiuiw ag pjnom SSoj [0S JO S
Auy/ ‘aaueuajuiew pue uonanisuod asnoyyung pasoidde ayy pue Ajioes wooissed Bunsixa ay} 0}
sapeJfdn wouj3nsal pinoMm eale aAije.lSIUILPE 8y} Ul S|I0S 03 S}oedwl aslanpe a|qibbau ‘pazieao e

s1oedw) asianpy

‘pajeuiw|a aq pjnom
abnjaJ ay) uo spuejssesh uiejuiew o} pasn Juswdinba Aneay wouj Juawaae|dsip Jo uonoedwod
[10S JO SU ||e Aleau asneoaq ‘Jelgey 1Sa.0) IS8 Paxiw [UORISUE.} 10} Juawabeuew pasealoul
puejuswabeuew jexgey spuesseld ui uononpa. .iofew sy} Woij3nsal piNoM S|i0S 0} SHjauag e
"uoIso.a Jejiwis Burouaiiadxa osje si yaiym ‘abnyal sy ausoddo ‘|auueya ay3 jo
apis Jay1o ay3 uo Apado.d 8y Jo SI18UMO (Z) pue ‘|suueyd ay} Buoje uoisoJa S10)UOW pue [suueyd
}01n3 pueys| Aaxn] ayy ybno.yy Aem-jo-3ybu ay3 jo uoalpsunl suieuew yaym ‘J9ySn (L) Yyum
sdiys.taulied papuedxa Wo.y}Nsal piNOM SHJaUSJ [041U0J UOIIBIUSWIPSS PUE UOISOJa [BUOIIPPY @
"/ 9AI}eUIB}{E 0} JB|IWIS 8Q P[NOM U0I28304d pue| WoJj S|I0S 0} SHjauaq wis}-buo e

uudiooy
siy1 03 Ajuewd pauiyuod aq pjnom syoedu [enualod
pue ‘|aneJ) pue Jodsuesy Juawdinba Aneay Joj 81nos
ajeuiwopald ayy se pasn aq pjnom Aempeo. sse.b
apIM100J-G| 7 “S|10S 18Mm Ajjeluualad 1o Ajjeuoseas
JO 8pISIN0 pue suonipuod Ap ui Ajuo pajesado aq
pinom juawdinba ‘uonoedwod pue Bunini aziwiuiw
0] 'spue|sseJb Jo sa1oe gz 8yl Buluiejuiew 1oy S|00}
juswabeuew se aJly paquasald Jo asn pue Buimow
Jo} paJinbai juswdinba Aneay ay1 Buisn wiolj3nsal
Aew uonoedwod |10 Jo W0y ay} ul soedwl 8SIBAPY e

"s1oedwl aziwiuiw 0} pasu Aue pue s1oedwi buiobuo
81en[eAd 0} S|ieJ} J0)UOW PINOM JJB1S BIIAIBS "SSO| pue
JUBWa9L(dSIP [0S JOUIW pUe ‘UoIS0.3 J0 UoiIedwod
10S pazi|eao| ul 3 nsaJ Aew saniAnae Juswabeuew

pue| pue asn a1jgnd woJj s}oedw 8SIBAPY e

s1oedw) asJanpy

"Jeligey S840} 91SaLW PaxIW [BUOLISUE.} JO SB1de

0z 01 dn ui saau1 aAneu Bunueyd Ajeai1oads ‘uoisola

[043u09 djay 03 Seaue ueriedu ul uonelahan uleuew
pue juejd 0} BuiNunRUOd WOy }NSaI PINOM SHjBUag e

'$92IN0S8J JJe1S pajiwl| 0}
anp AnAnoe Juawabeuew paonpa. pue saLiepunoq pue
891183 panoidde ay3 uiypm saloe gzg'| buinaaloid
WOJ}}NSaJ PINOM S|I0S 0} S)ijauaq wis}-buo e

syoedwj eloijauag syoedwj eioiyauag (ju02) sji0g
annewa)|y pauajaid-asinag Juawabeueyy JuaLng weifoid
g aAneway|y Y aAneuIa)y 10 321n0S3Y

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

4-54



4.23 Summary of the Impacts of the Alternatives

"sanbiuyoal Juswabeuew
anndepe asn 03 Ajijige payiwi| pue ‘saioads jueld a.el
pue sa19ads jue|d aniseAul Jo Burionuow |ewoyul

"SBAIBUIAY|E UBBM]S] AJeA 10U PINOM 1BY1 8S0U) Se BLues ay) aJe s1oedwi 8SIBApY e pUB Juanbayul 0} 8NP }JNsa. PNOM S1EGRY PUB[OM

s10eduw| asIanpy 10 AyuBayul [eaiB0j0oa ay) 0] s1oedwi 8SIBAPY @

. spoedw| 8sianpy

s1ejqey puepam au Jo Aibaul [2160j098 ay1198104d pue Jojuow o) S1oedw| 8sisnpy
saijuny.Ioddo jeuonippe apiaold pjnom yaiym ‘sdiysiauiied papuedxa Wwoiy}nsal pinom sjjeuag e Jenqey
sjeq10ey 8y Jo AjuBajul 2160|028 JO UONERI0)SAI pUB 8dUBUBJUIEW 158.0j dwems [epn ayy ur ssaidAa pjeq pue yse usalb

aAN9e a10wW 1o} Buimoy|e ‘uon9a]|09 e1ep pue BuliolIUOLW Pasealaul Wo) JN220 pinoMm sliauag e | o Bunue|d ajeos-|jews ayl WO 1Nsa. pjnoM s)1jauag e

syoedwj eloijauag syoedwj eiolyauag

"sanunwwo? Jueld aAneu s,abnjal ay} Jo yyjeay

pue AysJanip 8y 031 s1ijauaq wial-buoj uinsal pjnom saiiAlloe asay| “anons siuejd ayl 01 abewep Jayio pue ‘Buidwedl ‘asn apioigay ‘siueld Jo [eAowsl
Se 4ans ‘|0sju09 saloads aniseaur Buipnjoul ‘s1osfold uoielolsal pue juawabeuew abnjas awos woJjynsal Aew uoineiahan uo syoedwi asianpe wisl-1oys e

"AjAoe uewny wouj uonelaban pue 1eliqey SPUBam 03 108448 asianpe wial-buoj Aue
saanpa. Apealb siasn Joy yied Juauew.ad e Buipirc.id [empaeoq ay Buluiejuiew wouyynsas Aew uonelaban pueiam o3 syoedw 8SIaApe pazieao| Wisk-Hoys e

‘uonelaban Buipunolins pue ai|p|im 0} 8aULgN]SIP SzZiWiuIW

01 te.3 8y} uo Aejs 03 sJoysiA ainbas sweiBoud uoneanpa pue yoeauino abnjal pue ‘'subis abnjas “yjemp.ieoq paleas|a ayl pue ‘yI10A1au |1e.] 8y} 0} PaloL1Sal
(] 01 8NUNUOI PINOM SSBIIE dI|qNnd 8bNyaJ 8yl uo sasn aljgnd pue SailAe BAlelIsIUIWPe 8Bnyal Wwouy}nsal pinod uonelaban 0} syoedw asiaApe pazieao e
anneusayy Aq Azep 10N pinopA 1ey L S1oedw| 8sianpy

"S|1eJ} pajeubisap 03 SJ0ISIA 1913S8l 03 BuINUUOD WO} 3 NSaJ PINOM SPUB[IOM J8JeMYSa.) [epl) 0} S}oedwl [elolauag e
"Burysty pue Bununy jmopiazem o3 abnjal ay3 Jo 81NSO|9 panuIIUOD aU} WO} NSal pjnom soedul [elolyausg e
'suoijeindod yalaA-juiol sAsuSS 0 Burio)uow |ewiojul paNUIILOI WoJj}Nsal pjnom soedul [elolauag e

"$8199dS aAISeAUl [043u09 013uaWabeuew isad

palesbajul pue ‘Buioyuow pue Alojuaaul Sa19ads aaiseAul Buipnjaul ‘s)aa.o [epil pue S8l 9.(g paleldosSe ay) pue Janly sawep ayl Buipnjoul ‘sielqey [epi uonejabiap pue
BULIBAL pUe ‘YsJew Ja)emysalj [epi 1saio} dwems [epr) 8L} JO UORUSAIBIUI [ewiuILL 4Bnoly) 89uBLB]UIBL PANURLOD BU} W04} NSal pjnom sjoedwl [e1olausg e |  syejiqeH puepapn
anneusayy Aq Aiep JoN pinopp Jey L s1oeduj [erdlyauag lajemysaiy
annewa)|y pauajaid-aoinag Juawaheuep) yJuaung weiboid
g anpeuwsd)jy Y aAnewa)y 10 321n0s3y

4-55

Chapter 4. Environmental Consequences



4.23 Summary of the Impacts of the Alternatives

"Jeligey 1S8J0} O1S8LL PaxIwW [einjeu aow e 0} saJae //| Bululewa. ayy pue ‘saioe

97 Uo urewas pinom pue|sseld pabeueA ‘Ausianip anielahan paonpal u bunsal ‘sjpAs| JuaLInd
Janouaaiad pg Ajarewixoidde Aq lenqey puejssesh Buionpal wouylnsal pjnom syoeduwl 8SIs8ApY e
s1oedw) asIanpy

"diyspiemals oAl pue paysiaiem ul syuawanoldwi wisl-buoj oy saniunyoddo
Jarealb a1ealo 01 sdiysiaulied papuedxa wouyNsal pinom sienqey puejdn ayl 03 Slyauag e
"s1e)gey puejdn ayj3 1oy
AniBajul |eaibojoas Jo xapul ue Buidojaaap pue ‘sa19ads aneu jo Buiueld ‘saloads jued aniseAul
J0 |03u09 pue ‘Buioyuow ‘Aojuanul pasealaul ybnolyy ‘sienqey puejdn ayi jo Ajbajul jeaibojoaa
ay Buiurejurew pue Buriolsas uo pased siseydwa Ja1ealh syl Wwoljnsal pinom sjijsuag e

‘SHyauaq Ansianipoiq apiaoid pinom Jeligey 31sa.104 d1saw paxiw ayy BuiAyisianip Jayrng e "S]UIRIISU0D
‘swelBold uoneanpa [eluswuoliAua papuedxa ayy ojul s3198(oid |lews sielbajul Aujigejiene jyels 0} anp ‘seale puejsseld ab.e| sbeuew
03 saniunyoddo apinoad pjnom yaiym ‘xajdwod [eUOIRINPS PUB BANRJISIUILIPE 38U} pUnoJe pue ‘saloads aAIseAUI [03U09 ‘Syueq daa)s papols
puejsselb pabeuew jo saioe 9y Ajgewixoidde uiejuiew o3 Buinuiuod WoJy3nsal piNom s}ijauag e aziliqe1s ‘seale puejdn pagunisip 8101sa1 AjaALda)e
5 031 Ajjige pajwi| e wouyynsal Aew syoeduwi 8s1anpy e
abnja. ay11e1engey
pueyssesb Ayjenb Jaybiy e Buipiroid ‘puejsselh pabeuew jo sa1de g 01 Xa|dwod [euolEINPa sjoedw| asianpy
pue aAie.}sIuIWpPE 8y} punoJe puejsse.d Jo saloe gz ayl Buipuedxa woiy}nsal pinom suyauag e "1S810 PAXILU 9ISALU [BUORISUEJ} U3 Ul S8198 0Z 03 dn
‘s1enqey uo sa19ads 8a.3 anieu Bunueld wouy pue ‘yuawdieasa
puejdn ayy Joj AjLibajul [e2160]093 Jo Xapul ue Buidojanap pue ‘saloads aaieu jo Bunueyd ‘saioads JanLl 8y U1 uaneay-J0-aal pue 19ALd pue ‘puejsseld
jue|d aAIseAul Jo [0J3u09 pue ‘Buionuow ‘Alouaaul Buipnjaul ‘sienqey puejdn ayl jo Auibaiul pabeuew ay ul sseibuosuyop jo suonendod
[e2160j098 8y} Buluiejuiew pue Burio}sal uo siseydwsa Ja1ealb e buioed pue ‘1egey 15810 i1SsLW UMOU JO [043U09 pue saloads juejd anISeAul Jo
paxiw [euonisue.} 0} 3e)qey pjaly pjo/puejsseld jo saioe //| Bunianuod Wwoljnsal pinom sjijausg e BuLIojUOW |BWIOJUI W01} NS PINOM S}ijauag e

s1oedw| |eryauag s1oedu| |eryauag

"uOIeUIWEIU09 J0} [erualod sy} aziwiuiw 0} usyel aq pinom sdals ajeudoldde ||y "sa19ads Juejd aAlSeAul [013U0I
01 (S|0.3U09 [BOIWAYD pue |edlueydsw) sanbiuyosyjuawabeuew 1sad pajesfiajul Buisn wo.yinsal Ajlenusiod pinom syoedwi 8SIaApe ‘Wis}-LIoys ‘[ewiul e
‘uone}aban Buipuno.Lins pue aji|p|iM 03 83UBGINISIP BZIWIUIL 0} S|iBJ} U0 AelS 0}
palinbai aq 01 anunuod pinom sioysi/\ ‘abnja. ayl uo sasn ajgnd pue SailAo. aAlelIsIuIWpe abnjal woJjlnsal pjnod uoneiahisi 03 s)oedwi 8sIaApe pPaziiedoT e
anneusayy Aq Aiep 30N pinopp Jey | s1oedu| asIanpy

‘uonelaban s,8bnya1 ay1 uo Buismolq 1aap

wouy syoeduwi aAnebau saanpa. pue uonendod uaap ayl sabeuew yaiym ‘uny Jaap ayi mojje 03 Buinuiuod wo.y uoielaban J0j3Nsal pinom sjoedwl [e1olyauag e
REIBELN

AAISeAUl WOy syoedul 8siaApe [enualod Aue aziwiuiw 03 saanjoesd Juawabeuew 1saq asn 03 Buinuiuod wouy syexgey puejdn Joy3nsal pjnom sjoeduwi [e1olauag e

"seaJe Bunaaw apisino pue ‘sjies} ‘sbuipjing punoJe adA} Janod sseb pamou Jo pabeuew e Bululeuiew wouy3nsal pinom sjoeduil [e1olauag e
"S]e1IqRY 1S8.0} 218 PaxIW ainjew

101$810} 218 paxiw [euonisue.) ‘Juawidieasa Jaal ‘puejsselb pabeuew ‘puejsseld ul abnyas ay jo uoinod e Buluieuiew wouy3nsal pinom s1oedul [e1olauag e uonejabap
anneuayy Aq Ale) 10N pinoj 2.y soedw eioljauag | pue syenqey puejdn
annewsd)|y pauajaid-asinag juawabeue JuaLng weiboig
g aAneway|y Y aAneuIa)y 10 321n0S3Y

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

4-56



4.23 Summary of the Impacts of the Alternatives

‘suonendod yojan-juiof anlisuas
Jo sajfiea pjeq Bunsau 1oedwi Ajgsianpe Bl Jeyl 8dUBEINISIP PBPPE IO 8SN |IE.}-}0 PazLIoyIneun

Aue 1981109 10 Juana.d 01 paioliuow aq pjnom sjoedu| "asn Jo 3 Nsal e Se aduegnisip pue syoedul "SaAIIRUIB)[E UBBMID] AJen
abesn |1eJ1-}J0 pappe pue UoNeYSIA pasealoul WwoJynsal Ajjlenualod pjnom s1oeduil 9SIaAPY e | 10U piNOM 1By} 8S0U) Se aLes 8} aJe sjoedwl 8sIaApy e
sjoedw| asIanpy sjoeduw| asIanpy

“Jauuew Ajawiy e ul suonde uawabeuew sjelidoidde yum puodsal 0y Ajijige "SaAljeULIa)|e Uaamlaq Alealou
pue s82In0sal BulioluoW paseadul Wolj uIaauod [e1aads Jo sa19ads 10j 3 nsal pjnom sijauag e pInoM 1By} 8SOLL Se awes ay} a.le s1oeduil [e1olsuag e

s1oedw| eryauag s1oedu| |eyauag

"A1IAI}OE YONS zIWIUIW 0} PAsN 8¢ PNOM JUBLIBI0JUS ME| PaSEaJoU| "SeaJe PalaLilsal 0} SS8I9. paziioyineun woiyynsal Aew syoedw 8sianpy e
"uOIeUIWEIU0I J0} [erualod 8y aziwiuiw 01 usyel aq pinom sdais aleudoldde ||y "sa19ads uejd aAlseAul |011U0D

01 (S|0J1U09 [BOIWBYI pue |ealueydaw) sanbiuydsljuswabeuew 1sad pajeshiajul Buisn wo.ylnsas Ajlenualod pjnom sioedul SI8APE ‘WIBI-1I0YS ‘|ewiul e

anneussyy Aq Azep 10N pinopA ey s1oedw| 8sianpy

"Slaupied 81e1S Y)IM Uuoieulpood

Ul apew ‘suoiiepuaLwiwodas Bunjewuolsioap pue Bulleys uoiewIoul Wouy uiaauod [e1aads Jo $a10ads J1ayjo pue asay} o} }nsal pjnom syoedu [eloyauag e
"$9108dsS SIY} JO 8101$84 pue ulejulew djay o3 ‘siaulied Jaylo

pue ‘sjels ‘leJapaq Aq paw.ojiad ‘U0i08)|09 elep pue sjuawaoidul Jeligey wouy uoabinis anuepy paualealyy Ajlelapay ayl o)} nsal pjnom sjoedul [elolyausg e
‘Seale 8say} woJj ‘sisquny Buipnjaul ‘ssaaoe olgnd ||e

Bunolysal pue saloads siyl 10} 1eligey se yslew Jajemysal) jepi buiniasaid Aq yolea-juiol anusuas paualealyl Ajjlesapa) ayl Joj}nsal pjnom syoedwi |e1olyauag e
‘Aessagau se wayl buisolo

‘seaJe 8say} 0} SS829€ 21|qnd JaLIISa. pue way Joy sieqey Buibeloy pue Bunsau ureiuiew o3 Buinunuod Ag sa|bea pjeq Joj3nsal pjnom syoeduwi [e1olyauag e

anneusayy Aq Aiep JoN pinopp Jey L s1oeduj [erdlyauag

uIa9u09
|e1aadg jo saloadg

anneuwsa)|y pauajaid-aosinag Juawabeueyy JuaLng
g anneula)|y Y aAnewayy

weiboid
10 39In0say

4-57

Chapter 4. Environmental Consequences



4.23 Summary of the Impacts of the Alternatives

"$S9998 21|qnd WO.4 pajdLIsal 8 0} aNUIUOI PINOM ‘Seale
Bunsau a|Bea pjeq Buipnjoul ‘seale Buiisau aARISUSS 1SOW 8Y | "SeaJe BAINSUSS 1810 pue spJiq hunsau 0} 8auequnisip aziwiuiw o} paubisap Ajjeaioads aq
PINOM ‘uoieusIA Ul asealaul AlLiolew sy 01 81NqLIUOI pINOM YaIlym ‘swelfoid uoineanpa [eluswuoliAug ‘s[ewwew uo syoedwi aauanjjul 1ybiw 1eyl 8auegnisip
pappe 10 asn |ieJ}-}J0 paziioyneun Aue 3981109 10 JuaAa.d 03 paIo)uUOLL 8] PINOM SaUIja10ys pue s|ie.) 03 1uadelpe syoedw| “aoueaunisip pue syoedwi abesn

|leJ} JJO pappe pue ‘yoJeasal Buironpuod pue sjieli uo 83uasaid uewny pasealaul |eruslod pue UoieNSIA Pasealdul WoJljnsal pinom sjoedwi 8SIaApY e
“uoIjeUILIBIUOY Jo} [erualod 8y} aziwiuiw 03 udxe} aq pinom sdajs ajenidoldde ||y sa19ads Jue|d aaIseAu [0U09

01 (S]0.3U09 [BO1WAYD pue [edlueydsw) sanbiuyosljuawabeuew 1sad pareshiaul Buisn wo.yinsal Ajjenusjod pinom syoedwi 8SIaApe ‘Wa}-LIoys ‘[ewiul e
"SaIARoe Juswabeuew Jaylo pue ‘Buimow

'SaIIIAI}IR |0J3U0D S3108dS BAISBAUI ‘@oueUBlUIeW |1B.) WOy spJiq Bunelbiw pue Buipaa.iq 03 }nsal Ajjenualod pjnom syoedwi 8siaApe ‘Wal-1ioys 19al1pu| e

anneussyyy Aq Azep 10N pinopA 1ey L S1oedw| 8sIanpy

"S1elIgey BULIBAL pUB puB[lam [eph 0ul SS899e dljgnd 1qiyo.d 03 Buinuiuod wouyynsal pinom spJiq Buuajuimiano pue ‘Bunelbiw ‘Bunsau 03 syoedwi |eloysuag e
‘panoddns aq 01 8nunuod
pinom abnyas ayx uo NJA Ag paronpuoa saipnis Buipaa.q w.al-buo -pue|st sy} jo abpa 1seayinos ayj buoje pue sweaJls [eusadlul Jofew ayj buoje saxoq isau
Ja|quem Asejouoyoud gze Ajgrewixosdde ayy Buluieiuiew Aq sisjgiem Asejouoyioid Joy pue ‘uoseas Buliaiuim ay) Bulnp seale aAlISUSS SE ||aM Se ‘U0Seas

Buipaauq ayy buLinp says 1sau ajfiea pjeq umous Buipunolins seaJe 03 SS8II. J0YISIAJILISal 03 Buinuipuod Ag sajbies pjeq 4oj3nsa. pjnom soedul [e1olauag e

-abnyaJ sy} punoJe Bununy |moyI81eM JO 8INSO|I PANURUOI AU} WO} HNSAJ PINOM S8198dS |WM04Ia1eM 0 S1oedwl [eIoljauag e
"$8109ds 8s3U)119810.d 0} SUOIEPUBWWOIBL BuiyewUoISIdap pue

Burieys uoiewJogul uo a3e3s ayl yum sdiysiauiied pauleluiew pue uoljeuipIo0d panunuod wodiy saloads pasabuepua a1els 0y} nsal pinom sjoedul [eloyauag e
‘s1enqey Janodois AsojesBiw

pue Buipaaiq se ysJew Ialemysa.y [epi Jo sa.ioe gg| Buiniasaid Ag uiaauod uoieAIasuod Jo SpJIGIaleM pue |MOI8IBM 10} 3NSaJ PINOM Sjoedwl [e1o1jauag e
's1eligey Janodols AlojelBiw pue Buipaalq Se 1$8.0} 2ISaL paxiw [euonisuel] Jo Saioe (z Buluieluiew pue ‘1sa.oy

91Sall paxiw Jo saJoe gy Buibeuew ‘1sa.10) dwems |epiy jo saioe g/ Buiniasaid Aq u1aauod Jo saainosal abnyal Ajold Joj3nsal pjnom soeduil [e1olyauag e

anneuIayy Aq A1e)\ 10N pinojj 1.y soedw [eiolauag spag
annewa)|y pauajaid-asinag Juawabeueyy Juaiung weifoid
g aAneway|y Y aAneuIa)y 10 321n0S3Y

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

4-58



4.23 Summary of the Impacts of the Alternatives

‘Bunsau puiq 10edwi Ajasianpe ybiw eyl aoueq.nisip
pappe 10 asn |IeJ}-}o pazioyineun Aue 3991109 10 JuaAa.d 03 paIoHUOW 8 PINOM SBUIj8I0YS pue
s|ie.} 033uadelpe sjoeduw “aoueg.nisip pue syoeduwi abesn |Ie.3-}o 10} [enusjod pasealoul ay} pue
‘yaJeasal pue sjieJ3 uo aguasald uewny woJjnsas pjnom soeduwi asianpe Asesodwa) ‘wisl-oys e
"1S8.0} 9IS8W PaXIiw 0} pue|sselh Jo uonisue.] ayl woJj
$819ads SIyY} 10} Je)IgeY PadNpaJ WoJlj3nsal pjnom asaab epeues Alolelbiw 03 syoedwi aSIaApY e
s1oedw) asIanpy

'suofe|ndod yoans uo aAey Spue| pauMO 83IAI8S
uo salHARde. Jeyl s10aya Ajuenb pue suonendod pJig pueisiapun Jayaqg sn djay pnom yaiym
‘saliojuanul pue sAsains papuedxa wouyynsal pinom suoiendod pJiq Joj suyausq wisl-buo e
“Juawdiedsa
Janl Jo saioe || 8y} jo Juswabeuew pue Bunueld 8Ao. WO} NSaJ 0S|e PINOM S}ijauaq Wis}-buo e

"S8199dS 1S8.0} dAIRU JO XIW aSIaAIp alow e Bunue|d Ag Jayriny pasueyus ‘1S8.104 JISBLL paxiw
a.njew 0] UOISIBAUOD [eNJUBAS B} WO.) S3198dS JO 8IS JUBIBHIP B 1043NSa. PINOM (SieaA Oz ueyl
alow) syyauaq wisl-buo -abels gniys [euomsue.y e ojul 1Sl sabueyd puejsse.d ayj se UI8u09 Jo
$82.n0saJ abnjai Ajond 1oy 3nsal pinom syjauaq (SJeah gz) Wisl-piw [eniu| 1810 dIsaw paxiw
ainjew e 0} pue|sselb Jo saoe //| BuiiaAuod Jo $s8204d 8y} WoJj3NSal PINOM S}JBUa( [eUOIHPPY e

syoedwj eloijauag

7JUBLULIO.IAUB pUEJS] Ue 10} 8]qISea} 8 Jou
pinomm ‘spJiq Bunsau puejsselb syyauaq 1eyl UoRIpuod
e 011e1qeY Sy} 8101s8J Jo abeuew 0} Alessadau ‘ally
paqLiasald Jo Buimouw ajeas-abie| asnedaq ‘panaiyoe
Jou pjnom pue|sselh Jo Sa1ae g0z 8y} WoJj suyauaq N4 e
'sa19ads puiq AJojelbiw jo Ayolew ayy
uo suonoe Juswabeuew Jo SSBUBAIIIBYa aU) INseal
01 AjIge paywi| 8y} Wo.y3nsaJ pjnom s1oedul 8SIanpy e
sjoeduw| asIanpy

"Jeiqey Buipaa.q Jo Junowe |jews e

apinoid pjnom yaiym ‘sqnuys palanteas yum puejsseld

J0 S819€ 0z Bululejuiew woJj uIadU0d UOHAIBSUOI
JO SpAIgPUE| JO} INII0 PINOM SHJBUB( [eLWIUI|A| @

"Jelqgey bunsjuimiano

pue uanodols AlojelBiw se s1a1emyoeq paleioosse pue

Jany sawepr ayy Buoje uonelahian [eanjeu Bululejuiew
wouy |Mmojiarem Aloje.Bil Jojnsal pinom sjjauag e

syoedwj eioiyauag

(u02) spig

anneuwsa)|y pauajaid-aosinag
g anneula)|y

yuawabeuep) yuanng
Y annewsa)y

weiboid
10 39In0say

4-59

Chapter 4. Environmental Consequences



4.23 Summary of the Impacts of the Alternatives

"SBAIIRUIB}E UB3MIB] AJeA 10U PINOM JBY1 8SOYL Se SWES 8y} a.e s1oedwi asIanpy e

s1oedw asJanpy ‘SaAljeula]je usaamia( Aen
. 10U pP|NOM 1ey) 8S0Y} Se aLes 8y}l ale sjoedwl aSIanpy e
way sjoedul| aslanpy

uodn juapuadap saloads pue way) uo suonae Juswabeuew jo syoedwi ayl pue siengey anenbe Jo

Buipueisiapun anoidwi pjnom yaiym ‘uejd Buioyuow pue Alojuaaur ue Buinuaws)duwi woljynsal "SaAleUId)|e Uaamlaq Alealou
pinom syyauaq jeuonippe snid ‘saaeulalje yoq o3 Ajdde 1ey3 asou se Jejiuis ag pjnom sjauag e pInom ey} asou se awes ay} ale syoeduil [e1olyauag e
s1oeduw |eioyauag s1oeduw |eioyauag

'$8109ds ys1} 03 Juawd.easa JaaL Buipols wo.y syoedwi ssalppe 03 pasn ag pinom sJaupied yum saiiAioe pue sadnoe.d Juswabeuew
1sag ‘Aujenb jenqey apeifiap Aew yaiym ‘seimaioe Buiginisip puej pue uoisoJa WOy UOIIeIUWIPaS WOy} Nsal pinom sa1aads ysij 0] Syoedwll 8SIaApe |eijualod e
"uoIleUILEIUOY Jo} [enualod sy} aziwiuiw 0} udye} aq pinom sdajs ajeudoldde ||y saroads jue|d aaiseaur (0.0
01 (S|0J1U03 [BOIWBYD pue |ealueydaw) sanbiuyaal juswabeuew 1sad pajeshajul Buisn wo.ylnsas Ajlenusiod pjnom soeduwil 8SI8APE ‘WIB}-1I0yS ‘lewiul e
anneusayy Aq Aszep 10N pinopA Jey L s1oedw| 8sianpy

*abnyaJ 8y} Jo $82IN0SA.

anenbe pue saliaysly 0} paje|al JUaLLIBAI0JUS ME| PUE ‘UOIIEINPA ‘LIL8JIN0 Uo Siaunied 81e1S YIM y4oMm 03 Buinuiuod woij3nsas pinom sioedw [elolyauag e
“JaAIY SaWep 8yl ulyum ssaaans aaionpo.das sy Buiroidwi Ajjenualod ‘saroads siyy o) jenqey

Buiumeds Jojuow pue a.0}sal 03 SHoya Jaulled Buipioddns wouyynsal pinom ‘seioads pausiealyl Ajjesapay e ‘uoabinis aiuely 8y Joj syoedw [eloauag e
"JaAL1 83 UIYIM S[ana| Juelnjjod ul sabueyd 0} puodsal pue Aynuapi 0} Ajige Jno asealaur pue abnyal sy} Jeau JaAlYy Sawep ayl Jo

Avjenb Jaiem ay jo Buipueisiapun anoidwi 03 ‘suoriels Ayjenb sajeam omg ayy Jojuow 0} Siaulled yym o 03 Buinuiuod wo.ynsas pinom syoedwi [eiolyauag e
"ysl} Jo} 821nos pooyjuepioduwi ue ‘salelgaliaAuloldew dlyluag suoddns yoiym ‘jeusiew olueblio

apinoid pue uoIS0.a yueqJaAL Juanaid 01 s1eligey |ednjeu pue seale ueledu pajelahan Buipuedxa pue Bululejulew woJynsal pjnom syoeduw [elolauag e
"suonoe abnyal Wwouj JaAlY sawe ay oul Sasea.oul

uoinsodap pue peo| uawipas Aue aziwiuiw 0} papusiul $a9i3oeld Juswabeuew 1saq Buuawaduul WwoJjengey saiaysly J043nsal pjnom syoeduwi [eioyauag e

aneuayy Aq AJe) 10N pinojA 1ey ] sioedw eioijauag sauaysy
annewad)|y pauajaid-asinag Juawabeueyy Juaiung weifoid
g aAneway|y Y aAneuIa)y 10 321n0S3Y

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

4-60



4.23 Summary of the Impacts of the Alternatives

‘S|ewwew uo syaedwi aauanjul Jybiw Jeyl 8dUBgINISIP PAPPE J0 8SN |I_J1-4j0 paziioyineun Aue

1991109 10 JusAa.1d 0} paJojUOW 8Q PNOM SaUIjaI0ys pue S|ieJ} 0} 3uadelpe syoedu| “aouegnisip

pue s1oedw abesn |ieu1 440 pappe pue ‘Yaiessal Buonpuod pue sjies) uo aouasald uewny
pasealaul [euajod pue UoneysIA pasealdul Wwoiynsal pinom syoedwi Asesodwa) ‘wisl-1oys e

"Jeliqey pue|ssesb pjo asn ey} sjewwew
asoy3 Ajejnoied ‘Jenqey puejsself paanpal sy} Wo.ynsas pinom syoeduwi 8SIaApe (07 e
s1oedw) asJanpy

*abnyaJ 8y} uo Sjewweuw Jo spuail

pue sniels ay1 Aypuenb Janaq djay pue suonejndod |ewwew jo Buipuelsiapun pue abpajmouy
8SeaJaul pINOM YaIym “yiom Alojusaul pue ABAINS pasealoul WoJlj}Nsal pNoM Ss)jauag e

's1eligey 18104 dWwems [epi} pue 1310} 2ISaLu PaxIlW 8injew sy} Ugamiag SI0pLI0d

pue AAn9auu09 1eqey Buisealaul 12104 21SaLU PaxIW [BUOIIISURIL B 01Ul paadans AjjeJnieu o3
puejsse.h jo saioe /7| Buimojje Aq s1elqey 18104 SN 1By} S|eWWEL 10} 1NSal PINOM S}ijauag e

s1oedw| |eryauag

"SaAleuIa}|e ugamiaq Alen
10U P|NOM JeU} 9SO SE aLLeS 8} aJe S}orduwl 8SIaApY e

s1oedw)| as1anpy

"S|aA8] 1UB.INI 1E S1elIqeY ay|p|IM JO AlSIaAIp BU}
BuiulejuieW WoJj S[eWWBW 10} }NS8 PiNOM S1jauag e

s1oedu| |eryauag

"SEaJR BAIJISUSS JO SPISING pue S|ieJ}

pajeubisap uo Aels 03 sioysiA Buinbai Aq paziwiuiw ag pjnom 8duegJnisip yans ‘sjewwew 03 8dueg.nisip asnea Aew sasn ajgqnd Jay3o wouj s}oedwi 8SIaApy e
"8JeJ Jajuny yum suoinaelalul Buyew ‘uoseas bununy Buunp aanae

ssa| Ajjesauab aJe sjewiwew |jews asneaaq jueayiubis aq 0] pajaadxa 10u SI 9aueqnIsip yang ‘Buuny woiy 8auegInlsip wouyynsal Aew syoedui 8sIanpy e
*UONeUILEIUO 10} [enualod 8y} aziwiuiw 0} uayel aq pjnom sdais ajeudoldde |y ‘se1oads

jue|d aAISeAUl [0J3U03 0 (S]043U09 [BIIWAYI pue [ealueydauw) sanbiuydasyjuawabeuew 1sad pajelbajul Buisn wo.yynsas Ajjenuajod pjnom syoeduwi 8SIanpy e

aAneusa))yy Aq Aie 10 pinojA ey L S1oedw| asIanpy

"uon399104d [ewwew Huipsehas suonepuawiodal Burjewuolsioap pue Buleys uonewloul uo siauled
81e1S YHM UO[euIpI003 Panuiuod Wo.y}nsal pinom ‘punoy aq Asyl pinoys uiaauod uoleAlasuod Jo sjewwew Apenaed ‘sjewwew o3 syoeduwi [e1oauag e

anneuIayy Aq A1e)\ 10N pinojj 1.y soedw [eiolauag s|ewwe|
annewa)|y pauajaid-asinag Juawabeueyy Juaiung weifoid
g aAneway|y Y aAneuIa)y 10 321n0S3Y

4-61

Chapter 4. Environmental Consequences



4.23 Summary of the Impacts of the Alternatives

'sg|ijda pue suelqiydwe

aAljeu uo syoedwi aauanjjul JyBiw Jey) 8ueqgIn)sIp pappe Jo asn |lei-Jo pazioyineun Aue

1981109 J0 1uaAaid 0] paJoJUOW 8g PINOM S3UIj3I0YS pue S|ieJ] 033uadelpe syoeduw “aouegJnisip

pue syoedwn abesn |ieJ1-}J0 pappe pue ‘yaseasal Buionpuod pue sjies) uo aduasald uewny
pasealoul [enualod pue LUONeHSIA Pasealoul Woiyinsas pinom syoedw Aesodwa) ‘wisl-oys e

"1engey puessedd pjo asn ey sejndas pue
sueiqydwe Aue 1oy Ajzejnaned qeliqey puejssesh pasnpal ay} Wo.lyynsal pinom s1oeduwl 8SIanpy e
s1oedw| aslanpy

‘Sielgey

159104 dWems [epl pue 18104 JISalL PaxiwW aInjew sy} Usamiaq SI0pLI0d pue AAIZIBUU0D

Je)qey Buisea.oul ‘1s810) 918U PAXIW [BUOLISUERIL B 01Ul Paadans Ajjenjeu 0} puejsselb jo saioe
L1 Buimoyje Aq s1enqey 1sa1oy alinbas 1eyy sajidas pue suelqiyduwe 1043 NsaJ pjNom sjjauag e

"suonoe Juawabeuew yum sielgey asauy} ul

sabueyo 03 puodsal 0} Ajijige pasea.oul ay} pue ‘suonejndod ueiqiydwe pue ajirdal pue ‘suoipuod
1s8.04 Jo Burioyuow paseasoul ay} wo.j sajidas pue suelqiyduwe Joy3nsal pjnom syyauaq ofejy e

s1oedw| |eroyauag

"padinbaujuawabeuew puejsseld jeuonippe
ay} wouyynsad Ajlenusiod pinom sjoedwi 8SI8ApY e
s1oedw) asJanpy

‘pueysselb

ul (S8.49e 00z 40 |e301 e) pue| aiow Bulutejuiew Ag

‘syenqey ssedb pjo Ajdejnaned ‘spuejssesd aiinbal

1eyy sajndal pue ueigiydwe asoy} 1o} \f aAleuIs)e
Japun Jajealb aq pjnom sjoedui |elolauag e

‘Sieliqey

Jalem uado pue ‘weaJls ‘puejiam ‘1sa1o) asn 1eyl
sa|daJ pue sueiqiydwe 10} 3NsSal pNOM SHJaua( [ea0] e

s1oedu| |erojauag

"alel Jajuny yum suonaelaiul bunew ‘uoseas Bununy Buunp aaioe ssa)

Ajjesauab aue sajindal pue sueiqiydwe asnedaq ‘Juediyublis aq 03 pajoadxa Jou Sl 8auegnisip yang "Buiuny woiy 8aueqInisip woJjynsal Aew syoedwi asianpy e
"UOIeUIWEIU0I J0} [erualod 8y} aziwiuiw 01 uayel aq pjnom sdals ajeudoldde ||y "sa19ads uejd aAlseAul |011U0D

01 (S|0.3U09 [BOIWAYD pue |edlueydsw) sanbiuyosl uawabeuew 1sad pajesfiajul Buisn wo.yynsal Ajlenusjod pinom syoedwi 8SIaApe ‘Wia}-1Ioys ‘[ewiul e

aneuIa|y Aq A1ep 10N PINoAA 1By L S1oedul| aSIanpy

'sa|ndaJ pue suelgiydwe Joj $821n0s pooy se paiaaiold aq [im suejd saneu 1eyy os ‘siuejd sAISeAUl [0.3U09 0] BuiNuUOd Wo.3nsal pinom sioedwi [e1oyauag e
"1euqey ajndal pue uelqiydwe woij Aeme saiAoR pue asn dljgnd 81eJ1Uaau0d 0] BuINUUOD WOy} nsal pinom sioedwi [e1oyauag e

“1e1qey Buipasiq pue ‘Buibeloy ‘uoneulaqiy jo uonasiold panunuod ayl ybnoiyl suonejndod sjndas pue ueigiydwe 10} nsal pjnom soeduil [e1olyauag e sajnday
anjeusaly Aq Azep 10N pjnopAIey s1oedw jeroyeuag | - pue suelqiydwy
annewa)|y pauajaid-aoinag Juawafieuepy] Juarng weibioid
g annewa)jy Y annewa)y 10 321no0say

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

4-62



4.23 Summary of the Impacts of the Alternatives

"Jeliqey [euoippe awos apinoid pinom puejsselb pabeuew Jo Sa19e gf 8y} UIYHM eale

Je1qey Jojeul|jod 81eJgalIaAul UOLIISUOWAP [[ews 7 'S1elqey puesseld pjo asn jey) sajeqalianul
asoy} Joj Ajejnaned ‘Jengey puejsse. paonpas ayl Wouy }nsal pjnom s}oeduwl aSIsnpy e
s1oedw) asIanpy

'suoneindod a)eigapianul Jo Buipueisiapun pue abpajmouy|
8SeaJoul pinoM Ya1ym 310m Asojuaaul pue ABAINS pasealaul Wogynsal pinom syaedwi [e1olausg e

s1oedw| |eroyauag

"SaAleUIa)|e Ugamiaq Alen
10U p|NOM 1B} 8SOL1 Se BLLeS 8y} aJe S}oeduwl asIanpy e

s1oedw| asianpy

"puejsse.b u (Sai1de Qg JO |e101 &) pue

alow Buluiejuiew Aq ‘syenqey ssedb pjo Apenanued

‘spuessedh alinbai 1eyy sajeigaianul asouyl Joy
anljeulsyje Japun Jaiealb aq pjnom s1oedwi [eiolausg e

s1oedu| |eryauag

"3AI}0.UI 81 S81I(a1IBAUI UBYM Jay1eam pjod Burnp sindado Bununy asneaaq ‘Buipuny wouy}nsal pinom syoedw asianpe a|qibiba e

‘uoileuIWe0a 1o} [enualod syl aziwiuiw 01 usyel aq pjnom sdais a1eudoidde ||y “saloads
jue|d BAISBAUI [043U0D 03 (S|0J3U0J [BIIWAYD pUe [edlueydaw) sanbiuyoal juawabeuew 3sad pajesBajul Buisn wo.yynsal Ajlenuaiod pjnom syoedwi 8sIanpy e

aneuIay|y Aq A1ep\ 10N pinoj 3By S1oedul| aSIanpy

"$1eI(a1IaAUI 10 1eNqRY B|qejienr anoidwi Ajay| uiny ul pue AusiaAlp uoneiaban uieisns o3 sjued aaneu Buiniasaid wolyinsal pjnom syoedwi [elolauag e
"$81RI(91IBAUI 0] W.RY [BIUBWUOIIAUS Ul JNsal 1.y sa1oads aaiseAul Buibeuew pue Buliojuow wouy3nsaJ pinom sioedwi [e1olauag e

anneuIayy Aq A1e)\ 10N pinojj 1.y soedw [eiolauag sa)elqapany]
annewad)|y pauajaid-asinag Juawabeueyy Juaiung weifoid
g aAneway|y Y aAneuIa)y 10 321n0S3Y

4-63

Chapter 4. Environmental Consequences



4.23 Summary of the Impacts of the Alternatives

's}oedwi Aue aanpal 03 siseq Jejnfial e uo paJojuow ag PiNOM S89IN0SaI UMOU, JO SBHS
"9oueq.nIsIp pue syoedwi abesn |1el-1jo pappe pue ‘ya.teasal Buionpuoa pue sjie.) uo aouasa.d
uewny pasea.oul |eiualod pue uolesIA pasealaul woJjlnsal Ajjenualod pjnom syoeduwl aSIaApY e

syoedw] asianpy

"SI0YISIA 0] 8INS0dXd

Jiayy Buiseauoul ‘uoneanpa pue uonelaidiaiul 83In0sal [enyna se yans ‘sweiboud abnyal 1ayio

ojuI pajelBialul aq pjnOM S1I0}8 U0I9830.d 99.IN0S8l [BINYNT "93UBLIBAX3 JOYSIA 8U} 93UBYUS
Jayuny 03 pjnom yaiym ‘sjie} aanaidiaiul pue ‘suoiiealjgnd pue abeubis wouy3nsal pinom s}yauag e

"SS0| 824N0SaJ |e4n} N Juealubis jo uonebiw

pue uonuanaid aziseydwsa Jeyy saibajells dojanap 03 san|igisuodsal 1SN} [eJapad pue s}saJaiul

99JN0S3J [RINYNI YU SI9P|OYSYE]S JaY10 pue ‘J9yS ‘senneiuasaidal [equ] ‘0dHS 9y yum

pue ‘aAlRIIUI 0| | UORIAS 10V UOIBAIBSaId J1I0ISIH [euone ‘anoe-oid e sosuods pue dojanap 03
sanneluasaldal [equ] pue OdHY ayi yum sdiysiaulied papuedxa ybnoiylynsas pinom suyauag e

*abnyaJ Y} UIYHM S82IN0SaI [N} NI

pue ‘[eaLiolsiy ‘|eaibojoaeydle jeuoippe Aue a1ea0| 03 AsAINS Janoyem pue uoiebiisaul pjaly |
aseyd e Bunonpuod wouy3nsal pinom siijauaq ‘v aAleulsl|yy Japun siyauaq ay3 03 UORIPPe U] e

s1oedw| eryauag

"SaAIeUIBY e UgaMIaq Alea
10U p|NOM JBU) 8SOL1 SE BLLIeS 8} aJe s}oedwl 8SIanpy e

s1oedw)| asianpy

"SaAljeUIa){e Udamag Alenlou
pINOM 1y} 8SOLj) SE aWes 3y} aJe sjoedul [pIoyauag e

s1oedul| |erdauag

*s10edw 8ziWIuIW 0] pajuswa|dwi aq pjnom Apnig MalAIan() [2160j0aBYaIY §00Z BY} WO.) suonepuswwodsy Bunue|d
uonelaban aAneU pue UOIINASUCD MBU SE UaNns S8R BuigJnisip-pue| Wwoiynsal pinoam abnjal ayl Jo $82n0sal [ednnd ay) 01 s1oedwi 8SIaApe [eNUS0J e

aAneusa)y Aq Ale)\ 1o pInopA ey L S1oedw| 8sIanpy

"pasealoul aq 0] SNUIU0I PINOM $83IN0S3 9S8} Jo Bulpuelsiapun pue abpajmouy pue ‘syoedul
papusluIun WoJ} pa3oaloud ag 03 8NURUOI PN Yaiym ‘sadeaspue| pue $a2.nosaJ [enyna pue sayis |eaifojoakyale umouy Joj}nsal pinom sioedwi [eolausg e

aneuayy Aq AJe) 10N pinojA 1ey ] sioedw eioijauag

$32In0say [einy|n9
pue ‘|eauoisiy
‘leaifiojoaeyaly

anneuwsa)|y pauajaid-aosinag
g anneula)|y

yuawabeuep) yuanng
Y anpewia)y

weiboid
10 39In0say

Presquile National Wildlife Refuge Draft Comprehensive Conservation Plan and Environmental Assessment

4-64



4.23 Summary of the Impacts of the Alternatives

'suoisioap Juawabeuew abnyal aininy aauanjul pjnom elep bulioyuow pue

abnyaJ ay} Jo abesn pasealaul J0 S198448 8y} Jojuow 0} padojanap aq pjnom uejd SadIAIaS JOHSIA

e ‘abnja. 8y} uo aoualadxa JOJSIA WO.4 1.1 J0U PINOM UOIIEHSIA Pasealdul Jey} a4nsus o)
'sasn Ajuiond aiy 8y jo Aue ul pabebua si0isiA pasealoul wouynsal Aew syoedwi 8sianpe (07 e
s10edw) asIanpy

“Juny Jaap alignd ays jo Ayjenb ayz aaueyua 01 saniuniioddo Buiojdxa pue we.boid Juny aap ay:
Buinunuod wouy Ayunwwod Buuny sy} Joy3nsal pjnom syoedul e1dlyauaq Ajgielapow 0} Joull\ e
"elpaw pue sweiBoud aanaidiaiul paoueyua pue
papuedxa woJj paAIas SaouaIpne ay} .oy} nsal pinom sioeduwil [eloyauag Joulw ‘jeuoibal pue [0 e
'sanjiunioddo uoneanpa
[eluswuoIAuB 8bnjal-1o pue -uo apiroid 01 sdiysiauried paoueyua pasealoul Woiynsal pjnom
sjuedian.ed uoieanpa |BIUSWLOIIAUS UO S}oedwl [Blo1auaq ‘a3elapow 03 Jouiw ‘|euoifial pue [ea0] e

syoedwj eloljauag

"SaANeUIB)(e UsaM1a] Alen
10U pjNOM JBU} 8SOU) SB BUIes 8} a.. s1oedull 8SIaApY e

s10edul| asIanpy

"SOAIBUIB){E UBMIBQ AleAlou
pINoM Jey} 8SOL] Se aLes ay} aJe sjoedul [e1olauag e

syoedw) eiolyauag

"SIOVISIA 10} S39UBIUBAUOIUI [eualod auy) pue ssaa2e abnyal Jojwiad asn e19ads e Jo JuaLwaIINbas panuRuUo Woly sl pjnom sjoedwll 8SIaAPY e

aneuIay|y Aq A1e)\ 10N pinojA 3By L S1oedul| aSIanpy

‘paniw.ad a1aym abngal ay apisINO Spue| pue siajem uo saniuniioddo Buiysyy jo uonowo.d panuuod Woljynsal pjnom s1oedul [e1oyausg e

‘paniw.ad a1aym abnjas ayy apisino seale ul Buiuny |Mmoyiaiem jo uonouwo.d ybnoiyy
se [|am se ‘abfinjal 8y 03 uadelpe pue UIYNIM SI81eM U0 BaJe 8INSO[d Bununy jmo}ia1em sy} J0 JUBWAAI0JUS PANUIILOD WO} NSl pinom sioedwl [e1oyauag e

‘Bununy Jaap aignd wouj3nsas pjnom s1oedwi [eloyauag e

'$92INn0SaJ [eINn}yNd pue [einjeu Jo Ausianlp s,86nya1 ayy Bunoslold Jnoge

a]eajunwwod pue ‘swe.boid Inoge uorewrojul [euomppe apiAc.d ‘SIONSIA UM 10e1U09 aXew o} Alunyioddo ue jjels abnjal s1ajjo siousiA abnyau [enualod

Burinbay “ajipjim pagunisipun aAlasqo 01 S101ISIA 1o} [enualod ayi Buinosdwi Agaiay ‘Ajiep uoieusia iwi) 03 Jjels abnyal mojje pjnom uawalinbal Hwiad ay |
‘safunyioddo uoneanpa [ejuawuoiiAug pue ‘uoiielaidiaiul ‘Aydelhojoyd ‘uoneAIasgo ajp|IMm Jo SBULIBYIO PaNUIRUOD WO} NSal pjnom sjoeduwl [e1olauag e

anneuIayy Aq A1e)\ 10N pinojj 1.y soedw [eiolauag

$S9292Y
pue as a1gng

anneuwsa)|y pauajaid-aosinag
g anneula)|y

u:wEwmm:ms_ juaiingy
v aAnewa)y

weiboid
10 39In0say

4-65

Chapter 4. Environmental Consequences




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 33
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'smallestv4'] [Based on 'Smallest File Size\(5\)'] [Based on 'Smallest File Size\(v4\)'] Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


